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FRODEX 


CORN SYRUP SOLIDS 


A distinct and unique contribution 
to the technology of ice cream manu- 
facturing since it was pioneered by 
American Maize some two decades 
ago, FRODEX (corn syrup solids) is 
still the corn sweetener most widely 
used by leading ice cream manufac- 
turers. 

Its many advantages for all types of 
ice creams, specialties, novelties and 
ice milk consistently mean better qual- 
ity, more economically produced. 
FRODEX substantially enhances flavor, 
adds smoothness, improves keeping 
qualities and builds the all-important 
total food solids content. 

The many uses and growing advan- 


tages of FRODEX are the result of con- 
tinuing research into fine products 
made from corn by American Maize- 
Products Company. 


DID YOU KNOW that American 
Maize is one of the foremost 
manufacturers of lactic acid and 


lactates in the country? 
If you would like more infor- 


mation on FRODEX, please write. 
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250 PARK AVENUE e NEW YORK 17,N.Y. 
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Careful fabrication 
from uniform machine- 
made tubing and hand 
blown blanks; durable, 
easily readable calibration scales; 
uniform product design; and indi- 
vidual retesting for accuracy make 
Kimble Dairy Glassware a stand- 
ard for long, dependable service— 
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Precision-made Kimble Glassware — standard 


QURABLES 


KIMBLE DAIRY TEST WARE 


Their long, useful life means low costs for you 


careful tempering to equalize 
strains creates a product of maxi- 
mum strength and longest life ex- 
pectancy. 

Outstanding quality and assured 
accuracy have established Kimble 
Dairy Glassware as a recognized 
standard of the dairy industry— 
for research and control. It meets 


KIMBLE DAIRY TEST WARE 


AN @ PRODUCT 


in an exacting industry. 


all federal and state requirements 
—passes the most rigid tests for ac- 
curacy and serviceability. Kimble 
Dairy Glassware is distributed 
by leading dairy supply houses 
throughout the United States and 
Canada. Or write Kimble Glass 
Company, subsidiary of Owens- 
Illinois, Toledo 1, Ohio. 
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PEOPLE and EVENTS 
tn the Dairy Seience World 








H. O. Hood Promotes Wildasin 


Harry L. Witpasin, Winchester, Mass., has 
been named director of quality control for H. O. 


Hood and Sons. succeeding ArTHUR C. Fay, 
who retired after 21 
years with the com- 
pany. 


Dr. Wildasin has had 
extensive experience in 
the dairy industry, and 
has assisted with the 
quality control pro- 
grams of several com- 
panies. He has also 
served as assistant pro- 
fessor in the Dairy De- 
partment at the Univ. 
ot Connecticut, Storrs. 
Currently, he is chair- 
man of the Eastern Di- 
vision of the A.D.S.A. He earned the doctor’s 
degree in biochemistry and bacteriology at 
Pennsylvania State Univ., University Park. 

In his new position, Dr. Wildasin will direct 
the operation of all the Hood Company labo- 
ratories in Massachusetts, Maine, New Hamp- 
shire, and Vermont. 

During the 21 years that Dr. Fay was as- 
sociated with the Hood Company, he became 
widely known in the industry in New England 
and throughout the country. He has made 
important contributions to the production of 
higher quality milk products. 

Dr. Fay and his wife plan to live in Florida, 
where he will do consulting work and research. 
He is a member of the committee assigned the 
task of rewriting the publication “Standard 
Methods for the Examination of Dairy Prod- 
ucts,” published by the American Public Health 
Service. He also has been asked to edit a 
revision of the Milk Industry Foundation’s 
“Laboratory Manual.” 





Louisiana News 


G. E. Hinpery has accepted an appointment 
as research associate in the Dairy Dept. of 
Louisiana State Univ., Baton Rouge. His duties 
will inelude research in physiology and nu- 
trition, and coaching the cattle-judging team. 

Mr. Hindery earned the B.S. degree at the 
Univ. of Florida, Gainesville, and the M.S. 


degree at Purdue Univ., West Lafayette, Ind., 
where he held a position as instructor in dairy 
production. 

A native of Florida, with several years of 
experience as D.H.I.A. supervisor and dairy 





farm manager in that state, he comes to Louisi- 
ana with an excellent background of Southern 
dairying. 

L. L. Rusorr, professor of dairying and 
dairy nutritionist at the Louisiana State Univ., 
spent five weeks this summer at the Oak Ridge 
Institute of Nuclear Studies as one of 32 par- 
ticipants selected to attend a special course in 
radio-isotopes techniques. 

Dr. Rusoff received his Ph.D. degree in nu- 
tritional chemistry from the Univ. of Minne- 
sota, St. Paul. He is a member of the gover- 
nor’s state-wide Committee of Nuclear Energy 
and is director of the Seventh Regional State 
Science Fair. 


Krienke Returns from Costa Rica 

Watrer A. KRIENKE, associate dairy tech- 
nologist with the Univ. of Florida Agricultural 
Experiment Station, Gainesville, has returned 
recently from Costa Rica, where he spent seven 
weeks advising a milk producers’ cooperative 
and small milk plants near San Jose. 

He was awarded a medal of recognition for 
technical assistance to La Cooperativa de Pro- 
ductores de Leche. This trip was conducted 
under the technical assistance agreement be- 
tween the Univ. of Florida and Servicio Tee- 
nico Interamericana de Cooperacion Agricola 
at San Jose. 

Dr. Krienke consulted on size, arrangement, 
types of equipment, and new products for a 
milk plant soon to be constructed. The present 
plant is bottling milk and making a small 
amount of ice cream. He suggested making 
chocolate milk, bottling cream in more conveni- 
ent containers, starting a cottage cheese opera- 
tion, and expanding ice cream manufacture. 
The Costa Ricans plan to make variegated ice 
creams under a process developed by Krienke 
at the Florida Station. 

To help balance the dairy program for the 
Central American republic, the cooperative is 
planning small cheese plants in outlying areas. 
Krienke advised on equipment, methods, and 
varieties of cheese. 


Completed Theses 

M. S. Degree 

Joun J. BerscHer—F actors of valve design as- 
sociated with the homogenization of milk. The 
Ohio State University, Columbus. 

ParaMAND S. Rao—Ripening patterns of paraf- 
fin-coated and film-wrapped Cheddar cheese. 
The Ohio State University, Columbus. 
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Non-Corrosive PENNSAN... 
a new PENNSALT Idea in Bulk Tank Sanitizers 


Here’s a bulk tank sanitizer with nine 
intensive years of research and field test- 
ing behind it. Pennsan, Pennsalt’s new 
non-corrosive sanitizer, is a light amber 
liquid with orthophosphoric acid and an 
anionic wetting agent as the active ingre- 
dients. It is considered to be a new 
concept in this field, offering superior 
benefits over other types of products on 
the market today. 


The bactericidal properties of Pennsan 
have been established by the company’s 
Whitemarsh Laboratories with the widely- 
used and accepted Weber-Black tech- 
nique. The tests show faster kill on 
specified organisms, in every case, than 
required by the revised Appendix F, 
U.S.P.H.S. Ordinance and Code. It is 
equally effective on psychrophilic bac- 
teria. Further proof of highly effective 
sanitizing power has been shown in rigid 
field tests under actual dairy farm con- 
ditions by a well known university and 
Quality Control Laboratory. 


It has further been established by White- 
marsh Laboratories that Pennsan does 
not attack stainless steel. These findings 
have been confirmed by manufacturers 
of bulk tanks and dairy equipment. 

Pennsan also retains its bactericidal effec- 
tiveness even after drying on stainless 
steel for as long as 24 hours. Additionally, 
Pennsan is particularly effective in hard 
water, as well as cold water; and due to 
the low pH of use solutions, the costly 
problems of films and milkstone caused 


by hard water salts are eliminated. 
Pennsan is especially recommended for 
sanitizing bulk farm tanks and tank 
trucks. It is equally effective on utensils, 
and all dairy and food plant equipment 
after thorough cleaning. These recom- 
mendations are supported by quality con- 
trol tests conducted by an independent 
laboratory serving the dairy industry in 
a five-state area. 


Contents are stated on the label. Accord- 
ing to the manufacturer, Pennsan* should 
be used one ounce to one gallon of water. 
This use solution has a pH of 2.1 and 
contains 215 p.p.m. anionic wetting agent. 
A test kit is available for determining the 
parts per million of the sanitizing agent in 
the use solution of Pennsan. The solution 
should be discarded when test indicates 
available sanitizer is 100 p.p.m. or less. 


An authority in the field of preventive 
medicine has already reported that a use 
solution of Pennsan imparts only 
slight and temporary irritation of the 
cornea when tested in the eyes of rabbits. 
The effect is compared to that of soap. 


*A4 trade-mark of Pennsalt Chemicals Corp. 


Pennsalt 


Chemicals 





Complete literature on the new Pennsan is available from 
the manufacturer. Write to B-K Department 480, Pennsalt 
Chemicals, 3 Penn Center, Philadelphia 2, Pa. 


An advertisement printed as a service to dairy scientists by the Pennsalt Chemicals Corporation, 3 Penn Center, Philadelphia 2, Pa. 
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Wayne T. Witiiamson—FEffect of protective 
surface treatment during aging on yield and 
flavor of Blue Mold Cheese. Clemson Col- 


‘ 


lege, Clemson, 8. C. 


Louisiana A.D.S.A. Division Holds First 
Annual Committee Meeting 


The first annual committee meeting of the 
Louisiana Division, A.D.S.A., was held in May 
in the new Dairy Science building at Louisiana 
State Univ., Baton Rouge. H. G. NELSON, 
Southeastern Louisiana College, presided. 

After the President had given the opening 
address, the Secretary-Treasurer of the organi- 
zation was called on to make a brief report 
about the status of the membership, and the 
procedure that was followed in organizing the 
Louisiana Division. The Secretary-Treasurer 
reported that he first contacted H. F. Jupxk1ns, 
Seeretary-Treasurer of the A.D.S.A. in 1956, 
regarding the possibility of organizing a Louisi- 
ana Division of the Association. This permis- 
sion was granted by the National Association’s 
Board of Directors with the understanding that 
the constitution and by-laws of the Louisiana 
Division would not be in conflict with those of 
the A.D.S.A. 

Mr. Judkins reported that the A.D.S.A. is 
watching very closely the development of the 
Louisiana Division with the intention, if it is 


Over 40 Years 


QUALITY , 
Mojonnier 








MILK 


wm TESTERS 
Standard Throughout the World 


Sales Offices in Principal Cities 


successful, of encouraging the organization of 
other state divisions throughout the country. 

The Louisiana Division has shown an increase 
in membership during the current year of ap- 
proximately 65% over that for 1956. Approxi- 
mately 50 dairy leaders, teachers, and educa- 
tors throughout the state of Louisiana belong to 
the association at the present time. 





Front row (left to right): James C. BARMAN, 
Jack STanLEy, Hat Barker, GEORGE WHITE, 
R. L. Davenport, H. G. NELSON. 

Second row (left to right): J. B. Frye, Jr., 
GrorGcE Leg, S. A. KALoyerREAS, FreD HatuH- 
orn, G. D. Miuusr, T. E. Guaze. 

Third row (left to right): JAMES ABADIE, 


Foster Hamsuin, H. C. KELUGREN, JOHN 
Hau, W. A. Paynes, E. J. STONE. 

Fourth row (left to right): L. L. Rusorr, 
J. L. Fuercner, Ceci. Branton, ARTHUR 
Davis, Lantz Womack, C. A. Lorio, T. E. Pat- 
rIcK, N. MaTHERNE, L. P. Barre, C. E. Ryan. 


if at of Accuracy! 






@ That's the record of Mojonnier 
Milk Testers in testing the quality 
of dairy products — fresh milk, 
condensed milk; ice cream, cheese 
and others. 


@ Highly regarded for their accuracy, 
time-saving capacity and operating sim- 
plicity, these precision units are available 

in 5 models — for determining either 
or both butterfat and total solids. 


@ For complete information on 
Mojonnier Milk Testers, send for a 
copy of Bulletin 353-16. 


MOJONNIER BROS. CO. 
4601 W. OHIO ST., CHICAGO 44, ILL. 





MOJONNIER COMPOSITE 
SAMPLE BOTTLES 


Made of the best white milk glass, these 
bottles are exceptionally durable and the 
most economical for holding composite 
samples. Available in 4 oz., 8 oz. and 16 oz. 
sizes — all with etch. spots and stoppers. 
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WRITE FOR THIS FREE 
PHOSPHORUS BOOKLET 


learn about feed phos- 
phorus sources in this 
FREE booklet which gives 
many useful facts about 
phosphorus. Write Tech- 
nical Service Department 


INTERNATIONAL 


PHOSPHATE CHEMICALS DIVISION .... 
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role of phosphorus in 


livestock nutrition 





Hard-working DYWAFOS « 





dicalcium phosphate puts the 


“live!” in 


Today’s farm livestock and 

poultry are bred to reach 

market faster, produce more 
meat, milk and eggs . . . and 
do it more efficiently. 

This stepped-up perform- 
ance makes the supply of 
phosphorus in the daily ra- 
tions more important than 
ever. For example: 

e Today’s dairy cow must 
convert nearly 24% more 
phosphorus into milk than 
an average cow in 1932. 

e Today’s pig requires 47% 
more phosphorus than in 
1930. 

e Modern broilers need 79% 
more phosphorus than in 
1932. 


MINERALS 





livestock 


This increased demand leaves 
no room for “low-efficiency 
phosphates.” Exacting feed- 
ing trials at leading universi- 
ties prove dicalcium phos- 
phates — such as Internation- 
al’s Dynamic DYNAFOS — 
far out-perform unprocessed, 
raw phosphates. Dicalcium 
phosphates consistently rate 
100% available . . . provide 
complete phosphorus nutri- 
tion for farm animals. 
Chemically processed and 
purified dicalcium phosphates 
are safe and economical. An- 
other reason they are the 
modern, sure way to meet 
today’s needs for a harder- 
working feed phosphorus. 


& CHEMICAL CORPORATION 


. 20 N. WACKER DRIVE, CHICAGO 6, ILL. 
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After the Secretary’s report had been com- 
pleted, the President announced the names of 
the various committees that were to meet at 
that time, and gave them some idea as to a few 
of the things that needed to be discussed. 

The purpose of the meeting was to plan the 
activities of the newly formed association. The 
various committees that functioned at this meet- 
ing were as follows: Constitution and By-Laws 
Committee, Program Committee for the 1958 
Annual Meeting, Membership Committee, and 
Committee on Committees. 

After the committee reports had been pre- 
sented to the group, the organization adjourned 
for a luncheon in the North Dining Room of 
Hatcher Hall, where GeorGe Wuire, Executive 
Manager of the Louisiana Dairy Products As- 
sociation, gave the principal address. 

Mr. White recently returned from a tour of 
Chile, South America, as a representative of 
the United States Government, and reported 
that the purpose of his visit was to make recom- 
mendations for the increased consumption of 
dairy products in Chile and for the possible in- 
creased exportation of dairy products from this 
country to various Latin American countries. 

He pointed out that if foreign countries in- 
creased their consumption of milk products by 
as much as 95%, there would be a deficit of milk 
products in the world. He stated that the only 
country that could take care of such increase in 
consumption through increased production is 
the United States. 








Prevent Slow Starters, 
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FLAV-0-LAC 
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THROUGHOUT THE WORLD 











For highest quality products —uni- 
form aroma, smoothness, flavor. 
One quart of culture produced on 
first propagation. 

Larger size “Famous 40” bottle 
directly propagates forty quarts of 
Starter, 


Send for new 
Culture Booklet. 
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PHILADELPHIA 3, PA. 
New York Washington 
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Ohio State Univ. News 


About 30 plant cream-graders attended a 
cream-grading school at Ohio State Univ. in 
July. The participants saw demonstrations and 
held discussions on flavors and cream quality. 
An evening meeting featured SAMUEL ALFREND, 
Federal Food and Dairy Administration, 
USDA, Cincinnati, O., who discussed the ad- 
ministration’s cream-grading program. 

The program was sponsored by the Ohio 
State Dept. of Agriculture, in cooperation with 
the Federal Food and Dairy Administration and 
the Dept. of Dairy Technology, Ohio State 
Univ. 


Paut Cook, production manager of Fair- 
mount Foods, Columbus, has been elected 1957 
president of the Columbus Foreman’s Club. 


The following changes of position have been 
reported by Ohio State Univ. graduates in 
Dairy Technology: Paut Cooprr, M.S., 1953, 


assistant production manager, and GENE 
Lower, B.S., 1950, production manager, of 


Borden’s Moores and Ross ice cream plant, Co- 
lumbus; MicHAEL SwINeHakrt, B.S., 1943, pro- 
duction manager, Reiter-Harter Dairy, Akron, 
O.; CHARLES Borror, B.S., 1956, plant tech- 
nician, BrucE W. SCHEURMAN, B.S., 1951, as- 
sistant superintendent, and KrerrH H. CLayTon, 
B.S., 1950, manager, Kraft Foods Corp., 
Galena, Ill.; and Howarp Parkinson, B.S., 
1934, manager, Kraft Foods Corp., Stockton, 
Il. 


Kronenwett Opens Dairy Lab 


FreperRICK R. KRONENWETT, Bergenfield, 
N.J., has announced the opening of A.B.C. 
Laboratories at Bergenfield. The laboratories 
are designed to serve the dairy and food indus- 
tries. 


Clemson News 





B. E. Goodale C. G. Cushman 

B. E. GoopaLe has been appointed head of 
the Dairy Dept. of Clemson College, Clemson, 
S. C. He fills the position left vacant on the 
retirement of J. P. LaMasrer, July 1. Prof. 
Goodale has led the manufacturing section of 
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Any way you look at it... 


for BEST-ENGINEERED 


PROTECTION 


Clean design keynotes this CP Cylindrical Storage Tank 
installation at Fred Meyers, inc., Portland, Ore. Shown 
are one 2500-gallon and two 5000-galion sweet water- 
cooled tanks, for incoming raw milk. Wheeled pump in 
foreground (large picture) is a CP Centrifugal Stainless 
Steel Sanitary Pump. 








(PO? @)srorace TANKS 


Handsome as it is, what you see in this well-engineered 
CP Cylindrical Storage Tank installation only tells half 
the story. What you don’t see is mighty important to 
overall, higher operating efficiency, greater convenience 
and lower maintenance costs. 
Let's Look At: 

The Inside—here you'll see a heavy stainless steel inner lining 
CP precision welded, ground and polished to provide a clean 
unobstructed surface for your product. 


The Agitator—this vital part of your CP tank is scientifically 
designed to move your product gently but thoroughly over the 
refrigerated surface for thorough mixing and to provide fast 
cooling. 


Pactage 


MFG. COMPANY 


General and Export Offices: 
1243 W. Washington Bivd., Chicago 7, Ill. 





In Between—yes, between the heavy outer shell and the strong 
stainless steel interior you'll find a layer of high-efficiency insula- 
tion that assures safe holding and effective cooling with mini- 
mum refrigeration input. 

Whether you are planning a new plant, expansion or 
updating of present facilities, it will pay you to get all 
the plus advantages and economies available in CP Stor- 
age Tanks — made by the only builder of both storage 
tanks and refrigeration equipment. (Ask your CP Repre- 
sentative, or write for Bulletin B-226.) 

CP Storage Tanks are available in cylindrical or rec- 
tangular models, cold-hold or refrigerated models (di- 
rect expansion or sweet-water) in 1000 to 10,000 gallon 
sizes. 


Branches: Atlanta . Boston . Buffalo . Charlotte . Chicago 
Dallas . Denver . Houston . Kansas City, Mo. . Los Angeles 
M his . Mi polis . Nashville . New York . Omaha 


Philadelphia . Portland, Ore. . St. Lovis . Salt Lake City 
San Francisco . Seattle . Toledo . Waterloo, lowa 





CREAMERY PACKAGE MFG. CO. OF CANADA LTD. 
267 King Street, West, Toronto 28, Ontario 
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Because of you 


we’ve developed chocolate-mak- 
ing into a science as well as an 
art. For we combine the know- 
how of years with the finest of 
testing equipment to make cer- 
tain our chocolate lives up to 
your demands. We check fine- 
ness, viscosity, flavor, quality— 
every step of the way. 


For you, that means the differ- 
ence between ordinary ice cream 
products and products with 
“buy” appeal. 


WILBUR-SUCHARD 
CHOCOLATE CO., INC. 


Lititz, Pa. « Madison €-2154 





the department for many years and will con- 
tinue to teach manufacturing courses in ad- 
dition to his new duties. 

C. G. CusHMAN, leader of the Clemson Dairy 
Extension Section, was recently named “Man 
of the Year in South Carolina Agriculture.” 
He was presented with a plaque at Clemson 
Farm and Home Week. His selection was based 
on contributions to the development of the dairy 
industry of the state and in other states of the 
Southeast. Mr. Cushman is a graduate of Pur- 
due University, West Lafayette, Ind., Past See- 
retary and President of the Southern Section 
of the A.D.S.A., and Past Secretary of the 
Extension Section of the A.D.S.A. 





C. F. Hurrman of Michigan State Univ., 
East Lansing, and a Past President of A.D.S.A., 
was the featured speaker at Clemson College 
Farm and Home Week, August 13-15, 1957. 
His talks included “Increasing Feed Intake 
Per Cow,” “Rating Feeds for Milk Produc- 
tion,” and “Using the Rumen for More Profit- 
able Dairy Farming.” 





W. A. Kina, of the Clemson Dairy Dept., 
presided over the annual meeting of the Joint 
Committee on Grassland Farming, held at Stan- 
ford Univ., Palo Alto, Calif., on August 29, 
1957. The meeting is sponsored jointly by the 
American Phytopathological Society and the 
American Society of Plant Physiologists. The 








CALYPSO COCONUT... 


bittersweet chocolate coating! 


(pn 


Never a “‘flavor’’ like this! Choice, toasted 
coconut bits, covered with rich bittersweet 


chocolate make an ice cream treat unparalleled! 
Prove to yourself why Chocolypso is so popular. 
Write today for a sample or a 50 Ib. trial order. 
(We’ll also send complete details and prices.) 
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program included methods of increasing pro- 
ductivity, research needs, disease problems, in- 
sect resistance, seed certification, and seedling 
survival. 


South Carolina News 


The Executive Committee of the South Caro- 
lina State Board of Health has gone on record 
as opposing the additions of multi-vitamins 
and minerals to whole milk, other than the ad- 
dition of 400 U.S.O. units of vitamin D per 
quart. Permission was granted to make such 
additions of vitamins A and D to skimmed 
milk as may be necessary to bring it back to 
normal whole milk content of 4,000 units of 
vitamin A and 400 units of vitamin D. 


Report on Cocoa Grinding 


The Association of Cocoa and Chocolate 
Manufacturers of the United States announced 
today that the second quarter 1957 grinding 
of cocoa beans, as reported by its members, 
was 118,444,648 pounds. 


Food Surpluses Help in Emergencies 


The surplus food direct-distribution program 
of the USDA is mostly routine; but when dis- 


A 


a] i Baba and the 4OThioves 


aster strikes, the facilities maintained for the 
regular distribution go rapidly into action. 

During the 1956 fiseal year, surplus foods 
aided the victims of 16 major national disasters 
in the United States, according to M. D. Gar- 
BER, director of the food distribution division 
of Agricultural Marketing Service. These dis- 
asters oceurred in 14 different states, and in- 
eluded seven tornadoes, eight floods, and one 
hurricane. Some 200,000 pounds of food were 
distributed to about 78,000 persons. 

During the revolution in Hungary last fall, 
available stocks of food were rushed to the aid 
of fleeing refugees. Surpluses already in Eu- 
rope were made available to appropriate agen- 
cies in Austria to help feed the refugees that 
streamed over the border from Hungary. 

This February, thousands of persons were 
driven from their homes as floods swept through 
Tennessee, Kentucky, Virginia, and West Vir- 
ginia. Flood waters surged over some storage 
warehouses and destroyed some commodities, 
but federal and state officials made foods availa- 
ble from undamaged stocks and other addi- 
tional supplies. At the opposite extreme, where 
drought has struck the Great Plains, distribu- 
tion of foods also has been stepped up to aid 
its victims. 

















The fabled Ali Baba never suspected that he was harboring 40 armed 
thieves under his roof. The fable states that Ali's watchful servant, 
Morgiana, discovered them lurking there and saved Ali and his 
valuables. 


There are 40 thieves lurking in every business operation today — 
awaiting every opportunity to rob it of profit. There are Wastes, 
Production Losses, Distribution Costs and a host of others — most 
of them well entrenched and not easily recognized. 


That's why every business needs a watchful servant like Morgiana 
—a faithful guardian of profit. In the Dairy Industry that has been 
the function of the Dairy Manufacture and Research Bureau for 
30 years 


The Bureau uses a sharp and practised eye for ferreting out of Milk 
and Ice Cream operations the 40-odd leaks that may be robbing them 
of hard-won profit. 


If you suspect you are paying tribute to some of these hidden thieves, 
why not join the Bureau now? Avail yourself of the Bureau's many 
services which will put your operation back on the road to full profit. 
For complete information, write 





The Dairy Manufacture and Research Bureau 








ti 
‘A Division of G. P. Gundlach & Company 


P. O. BOX A, STATION N CINCINNATI 3, OHIO 





—_—~_—~— ~— ~~ 








JOURNAL OF DAIRY SCIENCE 








BACK COPIES 


of 
Journal May Be Available 





The Association has available back copies of the Journal of Dairy Science. 
If you need back copies, please write and inquire as to whether the particular 
ones you need are available. In some cases we have only a few volumes and 
we do not sell them unless the complete set of volumes is purchased. In many 
cases we have six or eight volumes complete with 50 or 100 copies available of 
certain numbers such as the November or December issue. 
Volumes ADSA Members Non-members 
and institutions 


1-16 (if available) 5.00 6.50 
17-32 (if available) 6.00 8.00 
33-40 8.00 10.00 


If you are interested in procuring back copies please write to the Sec’y- 
Treas., American Dairy Science Assn., c/o H. F. Judkins, 32 Ridgeway Circle, 
White Plains, N.Y. Make all checks payable to the 


AMERICAN DAIRY SCIENCE ASSOCIATION 


SUBSCRIPTION ORDER 


To THE AMERICAN DAIRY SCIENCE ASSOCIATION 
Publishers of the Journal of Dairy Science 
510 North Hickory, Champaign, Ill. 


Please find enclosed Twelve Dollars in payment of subscription to the Journal of Dairy 
Science for one year beginning with January, 19 


Foreign postage 50 cents additional. 


Checks, ete., should be drawn to the order of the American Dairy Science 
Association and forwarded to H. F. Judkins, 32 Ridgeway Cirele, White 
Plains, N.Y. 
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TIPS TO SANITARIANS 





One way to help producers get greater return from their milk 
production, and avoid loss, is to advise regular Rapid-Flo 
Check-ups for Mastitis and sediment. 

His one requirement, for a reliable check-up is to use genuine 
Rapid-Flo Fibre-Bonded Filter Disks. 


The Rapid-Flo Check-up is a common sense program for 
improving milk quality and increasing profit. Recom- 
mend this procedure to your producers. 


At the next milking: Rapid-Flo Single Faced Filter Disks are 
engineered for safe filtration, plus the extra 
a a ey ere benefit of a reliable Rapid-Flo Check-up. 
through a Rapid-Flo Single Johnson & Johnson's exclusive 

Faced Disk. IMPORTANT— Fibre-Bonding process makes Rapid-Flo 
Slow filtration is a danger Milk Filters more retentive. 

signal. Something is wrong. 





2. Carefully remove used 
disk and lay it on a piece of 
heavy paper. Rinse the 
strainer, put in a new Rapid- 
Flo disk and proceed with the 
next 4 cows, keeping track 
of which cows’ milk is filtered 
through each disk. 


3. After the foam disappears, 
examine each disk. When 
you see garget or foreign 
matter, filter the milk from 
each cow in that group 











individually at the next milking. FILTER PRODUCTS DIVISION 
Examination of these disks will indicate which cow 
is causing trouble. 
This Rapid-Flo every cow Check-up will also in- 4949 West 65th Street Chicago 38, Illinois 


dicate sources of extraneous matter and the pre- 
cautionary steps necessary to produce clean milk 


and increase profit. Copyright, 1957, Jonnson & Johnson, Chicago 
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COMOIY 


KLENZADE 
SODIUM HYPOCHLORITE 


SANITIZERS 


SAFE for finest stainless steel surfaces. 25 years 
of daily use in thousands of plants prove it 
conclusively. 

Klenzade X-4, Klenzade XY-12, and Klenzade 
Tri-Chloro-Cide have the highest germicidal 
power of all chlorine-bearing sanitizers on the 
market. Comparative test data on request. 
Most economical, too. Always ready for use. . . 
no “‘settling out’’ . . . no residual film . . . excep- 
tionally long in-plant keeping quality. 





Service Throughout America 


-KLENZADE PRODUCTS, INC. 


BELOIT, WISCONSIN 


Milk Industry Foundation Appoints 
H. V. Lauth to Public Relations Position 


Harotp V. LautH, Jr., has been named 
press relations representative of the Milk In- 
dustry Foundation, it was announced recently 
by Ricnarp J. WERNER, executive director. 

In his new position with MIF he will be re- 
sponsible for handling relations with the press, 
and public information for the association. 

Mr. Lauth, 24, is a graduate of the Univ. of 
Maryland, College Park, and a U.S. Air Force 
veteran. He served in the USDA as a news 
reporter in Washington, D.C., and at the Agri- 
cultural Research Center, Beltsville, Md. 


Letter to the Editor 


I would like to pass on to you, the editor 
of the Journal, several comments that I have 
received from my graduate students. They have 
expressed the opinion that the abstract section 
of the Journal is most helpful to them. It is 
their united view that this section helps them 
to keep abreast of the many phases of the dairy 
industry. 

In addition, these graduate students have this 
suggestion to offer. Would it be possible to 
publish the abstracts of the various master’s 
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‘ STABILIZED WITH 








ie DARILOIDand 


DRICOID 
than with any other 


stabilizer or 
stabilizer-emulsifier 


WHY? 


Because versatile Kelco 
stabilizers fulfill all re- 
quirements, even highly 
specialized. What more 
absolute proof of Kelco 
stabilizers’ unmatched 
merit and versatility 
than their leading posi- 
tion year after year. 
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120 Broedwey, New York 5, N.Y. 

20 N. Wecker Drive, Chicege 6, Il. 
530 W. 6th St., Los Angeles 14, Colif. 
Coble Address: Kekoeigin—- Mow Vert 
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INSTANT LIQUID STABILIZER 


changes ice cream manufacturing overnight! 


Ice cream manufacturers—and especially 
HTST users—are marvelling at the revo- 
lutionary new Instant Liquid Stabilizer 
that pours! Developed by American Food 
Laboratories from time-tested, proven 
stabilizing ingredients with no loss of sta- 
bilizing strength, |.L.S.* is poured into a 
cold mix... without being pre-mixed with 
sugar or anything else...and hydrates 
instantly, to produce the smoothest and 
best-tasting ice cream ever! Yes, I.L.S. 
the fastest — the easiest — the most eco- 
nomical stabilizer in the world! No ice 
cream manufacturer can afford to be 
without it from now on. It should be in 
your plant. Is it? 


*Regi d di k for A ji Food Laboratories’ 
lnstent liquid Stebilizer. Product and AMFOLAB process: 
Patents Pending. 


IL. S.... what it is. 


§.1.$. is poured into cold mix! 
1.L.S. hydrates instantly! 





1.L.S. goes into colloidal solution even in a cold mix! 
1.L.S. does not hove to be pre-mixed 

with sugor...or anything else! 

1.L.S. is activated in a few seconds! 

1.L. S$. never breaks down at high temperatures! 

1.1.5. is essential for High Temperature Systems! 

1.L.S. eliminates burn-on on wolls, heating coils, and tubes! 
1.L.S. is ideal for Pan Operations! 

§.L.S. eliminates stabilizer lumps! 

1.1. S. allows fast heat transfer! 

1.L.S. provides full utilization of stabilizer! 

1.L.S. eliminates undissolved stabilizer in mix vat or screen! 
1.L.S. provides low viscosity over cooler! 

1.1.8. freezes and whips fast to desired over-run! 

1.L.S. can be added at the UNIVAT to improve fruit 
and other types of ice cream mixes! 


. what it has . 


1.L.S. produces smooth ice cream with desirable melt-down! 


Look! It’s liquid! It pours! 


what it does! 


1.L.S. protects body and texture 

when ice cream is stored in hardening rooms 

and dispensing cabinets for a long time! 

1.L.$. is available in many concentrations... use from 
0.3% to as little as 0.14% depending on type! 

1.L. S$. comes in custom-made blends... 

in any combination of specific ingredienis you ore 
now using...to give you any type body or texture you 
want...thanks to our exclusive AMFOLAUD process! 
1.1.5. can be packed in exact pre-weighed 

omounts for any size batch! 

1.L.S. is available in specific types 

for sherbets, water ices, and novelties! 

1.L.S. is perfect for dietetic products... 

because it contains no sugars! 

1.L.S. is an economical stabilizer because 

it eliminates many hidden costs! “me 
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-g AMERICAN FOOD LABORATORIES... 


1000 Stanley Avenue, Brooklyn 8, N. Y. 


1442 Flower Street, Glendale 1, California 


ladelphia * Baltime 
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Cheese Rennet and Color 
Cottage Cheese Coagulator 
Annatto Butter Color 
Dandelion Butter Color 
Certified Butter Color 
Starter Distillate 

ice Cream Color 

Dri-Vac Lactic Culture 
Culture Flasks 

Culture Cabinets 

Testing Solutions 

Odorless Type Dairy Fly Spray 
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Write for Literature 


MILWAUKEE 14, WISCONSIN 


OF DAIRY 


HIGH QUALITY SINCE 1878 


CHR. HANSEN’S LABORATORY, INC. 











Because 


the experience and training of our per- 
sonnel in plant operations, as well as the techni- 
cal phases, is singular in the dairy industry, we 
are able to offer a distinctive service in the 


flavor field. 


Every development in the Ramsey product line 
is projected with the requirements and success 
of the manufacturer in mind. Your sales poten- 
tial is fully evaluated. Our interest is concerned 
with what we can do for you. 


Our services in developing and custom manu- 
facturing flavors for interested accounts is avail- 
able where volume allows. Assignments are exe- 
cuted to your complete satisfaction. 


To permit you to taste special flavors for ap- 
praisal purposes, without the usual attending 
efforts, we will gladly arrange a ready-to-taste 
presentation of frozen ice cream samples, ai 
your convenience. 


An opportunity to present these special services 
to you will be a privilege. 


RAMSEY LABORATORIES, INC. 
2730 Grand Avenue Cleveland 4, Ohio 











SCIENCE 


and doctor’s theses that are completed each year 
Normally, each 
thesis is summarized in a brief abstract by its 
author. If copies of these abstracts could be 
sent to the abstract editor of the Journal, they 
might be published with the other abstracts 
in the Journal. This would enable our gradu- 
ate students and other research workers to have 


in the field of dairy science? 


some idea as to the various problems being in- 
vestigated at the different universities, and to 
have ready access to some of the most recent 
research findings in the field of dairy science. 
I thought this suggestion to be a good one, 
and pass it on for your consideration. 
H. E. CALBert 
Univ. of Wisconsin 


Editor’s Note: Dr. Calbert’s suggestion was 
approved unanimously by the editorial board 
and it will go into effect at once. Advisers to 
graduate students are urged to send abstracts 
to the editor. EK. O. HErRREID 


From the Secretary's Desk 


A classification of the registration at the An- 
nual Meeting held in Stillwater, Oklahoma, is 
of interest. It was not possible to determine 
the occupation of a few, but this would not 
change the over-all picture. 


Occupation Number 


Teaching and/or research.............................. 308 
Processing research, field work, manufae- 

SN ics csv ca scissor ansseescdsvoorenciastecs 66 
University extension work... aires <a 
Students or graduate students cians 49 
Equipment and supply research, manufac- 

oe | ER eee etre 45 

1.8. Dept. of Agriculture........... i 29 
Foed research, manufacturing, or ‘sales. if 26 
Private laboratories—directors or workers 13 
Breed associations ; sects 11 
City and state health departments . 


Breeding associations ; 

State Departments of Agriculture : 
Journal editors pee 
Chain stores ....... 

Farm management : 
IN IN WII nosis. akin cscs ns ccccessessensnessode 
Vocational Agr. supervisor pre meas, 
Radio—asst. farm director...... 

Retired 


bok DOS he OIA) 


This shows a variety of interests in the As- 
sociation and indicates where some emphasis 
might be placed in increasing membership. 


Members writing to the Secretary concerning 
change of address should always give the old, 
as well as the new, address. This is because 


the Secretary’s membership file is set up by 
states, rather than alphabetically by members. 
—H. F. Jupxins 
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BULLETIN BOARD BBL 
STANDARD METHODS* 
MILK PLATING MEDIA 
a for total counts 
BBL #298 Plate Count Agar 
(M-P H Medium) 
oo] for coliform counts 
BBL #114 Desoxycholate 
Lactose Agar 
Folder #298 Sent on Request 
*10th ed. STANDARD METHODS— 
DAIRY PRODUCTS 
Projects, Consultation, and Production 
Control Services in BALTIMORE BIOLOGICAL LABORATORY 
Biochemistry, Chemistry, Bacteriology, Toxi- INCORPORATED 
cology—lInsecticide Testing and Screening. a 
Write for price schedule. A Division of Becton, Dickinson & Co. 
WISCONSIN ALUMNI RESEARCH BALTIMORE 18, MD. 
FOUNDATION 
P.O. Box 2217-X, Madison 1, Wisconsin 
American Food Laboratories, Ine. 5 
American Hospital Supply Corporation 18 
American Maize-Products Company Cover 2 
Baltimore Biological Laboratory, Ine. 17 
Blumenthal Bros. Chocolate Company 10 
Creamery Package Manufacturing Company 9 
Dairy Laboratories 8 
Difco Laboratories Cover 4 
G. P. Gundlach & Company Lt 
Chr. Hansen’s Laboratory, Ine. 16 
International Minerals & Chemical Corporation 7 
Johnson & Johnson 13 
Keleo Manufacturing Company 14 
Klenzade Products, Ine. 14 
Mojonnier Bros. Company 6 
The Nestlé Company, Ine. Cover 3 
Owens-Illinois Glass Company 1 
Pennsalt Chemicals Corporation...... 5 
Ramsey Laboratories, Ine. 16 
Wilbur-Suchard Chocolate Company 10 


Wiseonsin Alumni Researeh Foundation 















lab chores and 
cut costs 3 ways 


They’re so economicai—you use them 
once and then discard them. 


They reduce routine iab work—no need for 
washing, Sterilizing, storing. 


They increase accuracy—by preventing 
cross contamination. 





diSPo-funnels and support—for pre- 


reduce time-wasting 





diSPo-dishes—made of pyrogen-free 
clear plastic, contain no inhibiting 
agents and are inert to most biologi- 
cal reagents. Uniform—optically clear 
—scratch free—no lime fogged plates. 
Complete with cover. 


No. 62088B—100 mm dish—500—$44.00 


No. 
No. 


No 


62089—150 mm dish—100—$37.50 
62087—60 mm dish—500—$32.75 
62086—50 mm dish—for membrane 


filter techniques—500—$48.40 


paring protein-free filtrates. diSPo- 
funnels are made of thin, non-wetting 
plastic—strong enough to be used 
several times and then discarded. Un- 
affected by inorganic chemical solu- 
tions. Volume—10 to 15 mi. Use with 
9 cm filter paper. 


No. 64290—100 diSPo-funneis—$4.50 
No. 64291-—support—$1.50 
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diSPo-wraps— 
for fast, ae 





and petri diohes.” 
Transparent glassine is 
permeated by steam for 
complete sterilization. 
Self-sealing, — 
sensitive adhes: 


No. 62124—diSPo-wraps oe 
for petri dishes—fit 60 } 


mm or 100 mm dishes. 
2,000—$27.50 3 
No. ere -aPo-enags : 
sterilization of one or 


two pipettes. 19” x 14”. 
1,000—$10.80 





diSPo-cups—the safe, con- 
venient way to store or trans- 

jab specimens. Plastic 
coated interior resists leak- . 
age or absorption. Space on 
cup and cap for data. 8 oz. 


No. 61785—250 diSPo-cups— 
$10.00 


é 
& 


diSPo-trays—wherever many test tubes or culture 


tubes are used. Each tray contains 96 cups or con- 


cavities (12 rows of 8). 


Each concavity has 20 mm 
diam., 10 mm depth, 2.7 mi volumetric cap. 


No. , + 7s opaque styrene. Each, in box 


of 10—$. 
No. 689658B—diSPo- -tray, clear vinyl. 
of 10—$.70 


Each, 


Scientific 


in box 


Scientific Products—a single source for ail laboratory supplies and equipment. For additional informa- 
tion on cost-saving diSPo-products, write our nearest Division office or consult your SP representative. 





DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
New York * Chicago * Kansas City » Minneapolis « Atianta «+ Washington « Dalias. 


Los Angeles « San Francisco 
* we 
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RELATIVE EFFECTIVENESS OF VARIOUS ANTIOXIDANTS FED TO 

LACTATING DAIRY COWS, ON INCIDENCE OF COPPER-INDUCED 

OXIDIZED MILK FLAVOR AND ON APPARENT CAROTENE AND 
TOCOPHEROL UTILIZATION * 


A. P. DE LUCA, R. TEICHMAN, J. E. ROUSSEAU, JR., M. E. MORGAN, 
H. D. EATON, PATRICIA MAC LEOD, MARTHA W. DICKS, anp R. E. JOHNSON 


Animal Industries Department, Connecticut Agricultural Experiment Station, Storrs 


Twenty-four cows were selected for producing milk which developed 
the oxidized flavor 72 hr. after adding five p.p.m. of copper. They were 
fed rations containing either no antioxidant, N, N’-diphenyl-para-pheny]l- 
enediamine (DPPD), 2,6-di-tertiarybutyl-4-methyl phenol (BHT), 1,2-di- 
hydro-2,2,4-trimethyl-6-ethoxyquinoline (Santoquin), p-a-tocopheryl acetate 
(Myvamix), or 2-methyl-1,4-naphthoquinone (Menadione). The fat per- 
centage of the milk was slightly increased by feeding Menadione, but was 
decreased by Santoquin. Tocopherol levels of the blood plasma and of the 
milk were insignificantly increased by DPPD, BHT, Santoquin, and Mena- 
dione, but were significantly increased by Myvamix. DPPD was the most 
effective antioxidant and inhibited the copper-induced flavor against five 
p.p.m. of copper in milk; whereas, Myvamix and Menadione gave only 
partial protection against one p.p.m. of copper. Editor. 


Two recent reports indicated that N,N’-diphenyl-para-phenylenediamine was 
effective in preventing the occurrence of copper-induced oxidized milk flavor 
when fed to lactating dairy cows (24, 25). Also observed was an increase in 
the apparent utilization of carotene, as evidenced by higher vitamin A values of 
the milk and blood plasma, and a slight increase in the butterfat percentage of 
the milk. N,N’-diphenyl-para-phenylenediamine has retarded storage losses of 
carotene in dehydrated alfalfa, has exhibited vitamin E-like activity in reducing 
the incidence of encephalomalacia of poultry, and has increased storage of vita- 
min A, and pigmentation-of the skin in chicks, as previously reviewed (22, 24). 
Antioxidants other than N,N’-diphenyl-para-phenylenediamine have exhibited 
similar properties (3, 4, 5, 10). 

The tocopherol content of the milk has been correlated to the susceptibility 
of such milks to copper-induced oxidized flavor, by Krukovsky and coworkers 
(12, 13, 15). In a more recent report, however, Krukovsky (14) indicated that 
other factors besides tocopherol content, such as type of roughage, might be a 
factor in determining the susceptibility. 

Krienke and Arrington (11) reported that the daily feeding of 25 and 600 
mg. of 2-methyl-1,4-naphthoquinone to lactating dairy cows retarded the in- 
eidence of oxidized flavor of the milk and reduced its susceptibility to copper- 
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induced oxidized flavor (11). Recheigl (21), however, reported negative results 
when 100 and 200 mg. were fed. 

This study was undertaken to determine the effect of these antioxidants, 
when fed to lactating dairy cows; primarily, on the incidence of copper-induced 
oxidized milk flavor and secondarily, on the apparent tocopherol and carotene 
utilization. 


EXPERIMENTAL PROCEDURES 

Animals and rations. Twenty-four cows, 12 Holsteins and 12 Quernseys, 
were selected for producing milk which exhibited oxidized flavor 72 hours after 
the addition of 5 p.p.m. of copper. The animals were placed on experiment in 
November, 1955. In replicates of six animals each, restricted according to breed, 
the animals were randomly assigned to one of the six treatments. Table 1 con- 
tains the average age, previous lactations, days in gestation, and days in milk 
for each experimental grouping. 


TABLE 1 
Average age, previous lactations, days in milk, and days 
in gestation at the beginning of the comparison period 





Antioxidant fed 











_ —_—___— ——_—_—_— Sandard 
Santo- Myva- Mena- deviation 
Control DPPD BHT quin mix dione of a cow 
Years of age 6.5 3.6 4.8 3.2 5.4 5.1 3.3 
No. of 
previous lactations 3.2 0.8 1.5 0.8 2.8 1.5 2.8 
Days in gestation 21 72 25 23 18 67 60 
73 53 105 112 63 


Days in milk 114 165 


The experimental period consisted of a one-week standardizing period, fol- 
lowed by a six-week comparison period, during which the various antioxidants 
were incorporated into the ration. One group served as a negative control while 
the other five groups were fed one of the following antioxidants: N,N’-diphenyl- 
para-phenylenediamine (DPPD), 2,6-di-tertiarybutyl-4-methyl phenol (BHT), 
1,2-dihydro-2,2,4-trimethyl-6-ethoxyquinoline (Santoquin), or p-a-tocopheryl ac- 
etate (Myvamix), all of which were fed at a daily rate of 0.01-% of the ration 
(90% dry matter basis), or 2-methyl-1,4-naphthoquinone (Menadione) fed at 
a daily rate of 25 mg. It should be pointed out that p-a-tocopheryl acetate is 
not an antioxidant until hydrolyzed to the phenolic form, as it is found in plasma 
and tissue, whether the free or esterified compound is fed. Radioactive studies 
as recently reviewed by Harris and Mason (8) have demonstrated that esterified 
tocopherols are rather readily hydrolyzed by body tissues and fluids, as well as 
in the gut ; thus, it would be expected that antioxidant activity would be initiated 
soon after the acetate enters the intestinal tract. 

The antioxidants were chosen on the basis of, a) their effect on the retarda- 
tion of carotene losses in alfalfa during storage, b) their ability to reduce the 
incidence of chick encephalomalacia, c) their different chemical structures, and 
d) their different solubility characteristics. 





FEEDING ANTIOXIDANTS TO COWS AND EFFECT ON OXIDIZED FLAVOR 879 


The level of DPPD, BHT, Santoquin, and Myvamix was chosen on the basis 
of consistent results obtained with DPPD at this station (24, 25), and the level 
of Menadione was the lowest fed by Krienke and Arrington (11). All the anti- 
oxidants were premixed with linseed oil meal, so that 2.8 gm. of this premix 
contained sufficient supplement for 1.0 lb. of ration. According to the feed in- 
take of each cow, a sufficient amount of the premix was weighed to nearest 0.1- 
gm. and incorporated into each cow’s grain allowance at the p. mM. feeding each 
day of the comparison period. The control group received their allowance of 
linseed oil meal without an added antioxidant. 

All animals were maintained under standard management procedures em- 
ployed at the university main dairy barn and fed a ration consisting of corn 
silage, alfalfa hay, and grain (16% protein). The feed allowance was held 
constant throughout the experiment. 

Observations and analyses: Once during the standardizing period and at 
bi-weekly intervals during the comparison period, milk weights of the a. M. and 
p.M. milkings were recorded. On the same days, milk samples of the a. M. and 
p.M. milkings were composited for determination of specific gravity, butterfat 
content, and carotenoid and vitamin A concentrations as described previously 
(24), and total tocopherol concentration by the method of Quaife (18). At the 
above intervals, venous blood samples were also drawn for determination of 
carotenoid and vitamin A concentrations (24), and total tocopherol concentra- 
tion (19, 20). At the end of the comparison period, milk samples of the BHT-fed 
animals were obtained for determination of mammary transfer of this antioxi- 
dant (1). 

Twice weekly throughout the entire experimental period, milk samples from 
each cow at the p.m. milking were obtained for organoleptic testing without 
and with the addition of 1 and 5 p.p.m. of copper, in the form of copper sulfate. 
These samples were stored under refrigeration and tested organoleptically fer 
the absence or presence of oxidized flavor, independently by two judges, 72 hr. 
after milking. 

Standard statistical procedures were used in analyses of these data (23). 
In comparing the significance among means, Dunecan’s range test (6) was em- 
ployed. 


RESULTS AND DISCUSSION 


In Table 2, pounds of milk, per cent fat, pounds of fat, pounds of FCM, and 
specific gravity are listed. Pounds of milk produced and the specific gravity 
of the milk were essentially the same for all antioxidant-fed groups. The fat 
percentage of the milk was increased by the feeding of DPPD and Menadione 
and somewhat decreased by the feeding of Santoquin. Because there were rather 
wide differences in the days in lactation (Table 1) between the various treat- 
ment groups, and because the fat percentage increases more rapidly in the later 
stages of lactation than at the beginning, the effect of days in milk on the 
response of fat percentage was explored. Adjusting values of the comparison 
period, for values observed during the standardizing period and for days in 
milk, simultaneously showed that the feeding of Santoquin resulted in signif- 
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TABLE 2 


Effect of various antioxidants on milk production 


Antioxidant fed 





nae : Standard 
Santo- Myva- Mena- deviation 
Criterion Control DPPD BHT quin mix dione of a cow 
Lb. of milk 
Standardizing* 42.5 40.8 47.7 43.2 36.5 41.1 6.25 
Comparison” 42.0 36.9 44.8 40.1 34.0 36.1 7.22 
Adjusted comparison‘ 41.5 38.2 38.8 38.8 39.8 37.0 3.18 
%o fat 
Standardizing 3.82 4.30 4.25 4.50 4.65 4.35 0.20 
Comparison 4.24 4.68 4.35 4.26 4.71 4.70 0.47 
Adjusted comparison 4.55 4.69 4.39 4.14 4.49 4.67 0.29 
Adjusted comparison® 4.51 4.56 4.45 4,26 4.50 4.66 0.24 
Lb. of fat 
Standardizing 1.574 1.702 1.980 1.900 1.665 1.779 0.328 
Comparison 1.732 1.693 1.867 1.669 1.570 1.669 0.318 
Adjusted comparison 1.898 1.751 1.689 1.560 1.659 1.661 0.165 
Lb. 4% FCM 
Standardizing 40.60 41.84 48.78 45.79 39.58 43.14 6.87 
Comparison 42.79 40.16 45.92 41.07 37.17 39.46 7.35 
Adjusted comparison 45.35 44.55 40.68 38.68 40.71 39.60 3.54 
Specific gravity 
Standardizing 1.032 1.034 1.033 1.034 1.034 1.034 0.001 
Comparison 1.033 1.034 1.034 1.034 1.034 1.034 0.001 
Adjusted comparison 1.033 1.034 1.034 1.033 1.034 1.034 0.001 


* Value observed prior to feeding the antioxidants. 

> Mean of three values observed during feeding the antioxidants. 

© Values of the comparison period adjusted for those observed during the standardizing 
period. 

“Values of the comparison period adjusted for those observed during the standardizing 
period, as well as for number of days in milk. 


icantly lowered fat percentage than the controls, and that only Menadione feed- 
ing resulted in a slight, nonsignificant increase. Production of pounds of fat 
and FCM were significantly lower for the Santoquin-fed group than for the 
controls, with inappreciable differences between the controls and the other anti- 
oxidant-fed groups. 

An inerease in the fat percentage had previously been observed for DPPD- 
fed animals in two out of three experiments (24, 25). Although the feeding of 
1 gm. of mixed tocopherols to lactating dairy cows was reported by Harris et al. 
(9) to inerease the fat percentage of the milk, subsequent experiments failed to 
confirm such inereases (7, 16, 17, 26). Those reports, in which lipid metabolism 
appeared to be altered by the feeding of some antioxidants, need further con- 
firmation, in experiments where feed intakes are more adequately controlled than 
in this experiment and in most of the other experiments cited herein. 


Carotenoid values for the plasma and milk are presented (Table 3); also 
vitamin A values (Table 4). No statistically significant differences in the above 
eriteria due to the feeding of the various antioxidants over the controls were 
noted. Lack of response of plasma vitamin A and carotenoids, owing to the 
feeding of DPPD, is in contrast to two out of three experiments with lactating 
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TABLE 3 


Effect of various antioxidants on plasma and milk carotenoids 





Antioxidant fed 
































- —___—_— —_—____— — Standard 
Santo- Myva- Mena- deviation 
Criterion Control DPPD BHT quin mix dione of a cow 
Plasma carotenoids (y/100 ml.) 
Standardizing* 505 655 484 536 516 582 84 
Comparison” 617 708 661 686 624 636 80 
Adjusted comparison® 654 618 705 697 651 607 42 
Milk carotenoids 
Concentration (y/100 ml.) 
Standardizing by f 24 18 18 20 31 11 
Comparison 21 27 28 2% 27 27 8 
Adjusted comparison 23 25 30 24 28 22 7 
Per gm. of fat —- ——(7¥/gm fat) 
Standardizing 4 5 4 + + 6 2 
Comparison 5 5 6 5 5 5 2 
Adjusted comparison 5 5 j 5 6 4 1 
Total daily secretion (y/day) 
Standardizing 3,055 3,741 3,232 3,354 3.031 5,024 1,752 
Comparison 3,742 3,790 4,694 3,709 3,745 4,048 1,161 
Adjusted comparison 3,969 3,716 4,843 3,805 3,983 3,411 922 





* Value observed prior to feeding the antioxidants. 
> Mean of three values observed during feeding the antioxidants. 
° Values of the comparison period adjusted for those observed during the standardizing 


period. 


dairy cows (24, 25) previously reported from this station. The small increases 
in milk vitamin A, however, are in agreement with the previous reports. In 
calves, DPPD and Santoquin have been shown to increase carotenoid and vita- 
min A stores, as exhibited by longer vitamin A-—depletion times than for the 
control calves (22). Of the antioxidants studied in this experiment, only BHT 
consistently increased the carotenoid and vitamin A values of the blood plasma 
and milk; whereas, Santoquin showed a slight positive response in plasma caro- 
tenoids and vitamin A only. 

Under the conditions of this experiment, where carotene intakes were not 
rigidly controlled and storage of vitamin A not ascertained, only gross differences 
were observable. Further experiments, in which carotene intakes are carefully 
controlled and animals at least partially depleted of their vitamin A stores, are 
needed before definite statements about the stimulatory action of these antioxi- 
dants on carotene utilization by the lactating cow can be made. 

In Table 5, the total tocopherol values of plasma and milk are listed. A con- 
sistent but statistically nonsignificant increase in the tocopherol values of both 
the blood plasma and milk was observed in the antioxidant-supplemented groups 
over the controls, except the Myvamix-fed group. As anticipated, the feeding 
of Myvamix greatly increased the concentrations of total tocopherols (16, 26). 
Slight increases in tocopherol concentration of the plasma and liver, due to feed- 
ing of antioxidants, have also been observed by Rousseau et al. (22) in dairy 
calves. 
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TABLE 4 


Effect of various antioxidants on plasma and milk vitamin A 


Antioxidant fed 



































- —_—- — — Standard 
Santo- Myva- Mena- deviation 
Criterion Control DPPD BHT quin mix dione of a cow 
Plasma vitamin A —— . (4/100 mi) = SSS 
Standardizing" 29.4 32.2 30.9 26.9 27.3 27.8 7.5 
Comparison” 38.4 39.8 41.2 39.6 35.7 35.4 6.5 
Adjusted comparison‘ 38.1 37.3 39.8 41.4 37.2 36.5 2.5 
Milk vitamin A 
Concentration — — (7/100 ml) 
Standardizing 12.2 10.1 13.8 9.6 12.3 14.0 3.2 
Comparison 15.0 16.0 16.7 12.0 14.7 17.3 3.2 
Adjusted comparison 14.9 17.3 5.6 13.5 14.5 16.0 2.6 
Per gm. of fat - (y/gm fat )————_—_————_ 
Standardizing 3.2 2.4 3.3 2.1 2.6 33 0.2 
Comparison 3.5 3.4 3.9 2.8 3.1 3.7 0.7 
Adjusted comparison 3.3 3.7 3.6 3.3 2.3 3.3 0.5 
Total daily secretion - (9 / ly) — — --— - 
Standardizing 2s 1,919 3,040 1,814 1,890 2,362 733 
Comparison 2,674 3,426 2,125 2,100 2,543 825 
Adjusted comparison 2,933 2,696 2,476 2,384 2,410 563 





“Value observed prior to feeding the antioxidants. 

>» Mean of three values observed during feeding the antioxidants. 

* Values of the comparison period adjusted for those observed during the standardizing 
period. 


BHT was quantitatively isolated from the milk of two out of the four animals 
fed this antioxidant. Average values for these two cows were 15 and 82 y per 
100 ml. of milk. 

A factor which has to be considered is the possible interference of the anti- 
oxidants in the chemical determinations of carotenoids, vitamin A, and _ to- 
copherols. It has been demonstrated that DPPD (25) and Santoquin (2), and 
now BHT, are present in the milk and therefore, presumably, would also be 
present in other tissue. It has been reported that in pure solution DPPD, and 
to a lesser extent Santoquin, contributed to the absorbancy at 440 my» for carot- 
enoids and at 620 mp» in the Carr-Price reaction for vitamin A (22, 25). There- 
fore, the interference of BHT in pure solution with the above determinations 
for carotenoids and vitamin A was also determined, as previously described (25). 
Inappreciable interference was observed with BHT in the determination for 
carotenoids and vitamin A. Interference of the above antioxidants in the 
analyses for tocopherols was not investigated. In the event that the antioxidants 
were extracted from the milk or plasma in the analytical procedures (18, 19, 20) 
used in this experiment, and subsequently oxidized by ferrie chloride in the 
Emmerie-Engel reaction, the increases of tocopherols in the blood and milk of 
eows fed antioxidants may have been only apparent. 

Oxidized flavor scores, expressed as percentage samples free from oxidized 
flavor, are presented (Table 6). DPPD, as had been reported previously (24, 25), 
caused almost complete inhibition of the oxidized flavor defect in the presence 
of one and five p.p.m. of copper. None of the other antioxidants fed proved to 
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TABLE 5 


Effect of various antioxidants on plasma and milk tocopherols 





Antioxidant fed 





























— — Standard 
Santo- Myva- Mena- deviation 
Criterion Control DPPD BHT quin mix dione of a cow 
Plasma tocopherol (mg/100 ml.) —— 
Standardizing* 0.395 0.503 0.496 0.482 0.417 0.425 0.062 
Comparison” 0.496 0.626 0.558 0.632 1.106 0.548 0.084 
Adjusted comparison® 0.537 0.567 0.584 0.591 1.127 0.561 0.067 
Milk tocopherol 
Concentration ——______—_—-———_-———-(mg/100 ml.) 
Standardizing 0.070 0.084 0.075 0.070 0.072 0.094 0.019 
Comparison 0.071 0.092 0.084 0.074 0.171 0.091 0.051 
Per gm. of fat - (ma/gm fat )- 
Standardizing 0.018 0.019 0.017 0.015 0.015 0.021 0.004 
Comparison 0.017 0.019 0.019 0.017 0.035 0.019 0.004 
Adjusted comparison 0.016 0.018 0.019 0.018 0.036 0.017 0.004 
Total daily secretion ———— ———(mg/day) -—- 
Standardizing 12.6 14.4 15.0 13.4 11.3 16.3 3.0 
Comparison 13.0 14.0 15.9 12.8 24.6 13.5 3.6 
Adjusted comparison 13.7 13.6 15.2 13.1 26.1 12.0 2.2 





“ Value observed prior to feeding the antioxidants. 

> Mean of three values observed during feeding the antioxidants. 

© Values of the comparison period adjusted for those observed during the standardizing 
period. 


be as effective as DPPD. Menadione and Myvamix afforded partial protection 
against the incidence of oxidized flavor in the presence of one p.p.m. of copper ; 
whereas, BHT and Santoquin were relatively ineffective. In the presence of 
five p.p.m. of copper, however, none of the antioxidants except DPPD showed 
any activity in the inhibition of oxidized flavor. The slight reduction in the 
incidence of oxidized flavor in the Myvamix-fed group when five p.p.m. of 
copper had been added was owing to the fact that only one of the four animals 
in this group responded to the supplementation. These data show that Menadione 
feeding imparts some protection against the occurrence of oxidized flavor, as 
reported by Krienke and Arrington (17), but this finding is in contrast to that 
of Reehcigl et al. (21), who reported no protective action. 

The relative ineffectiveness of the various antioxidants in preventing oxidized 
flavor, when no copper had been added to the milk, warrants the following 
clarification: This was most likely due to the judges failing to differentiate 
between off-flavor of nonoxidative origin and mild oxidized flavor. In the 
presence of copper, however, the oxidized flavor defect is readily distinguished. 

Of interest was the observation that, even though the tocopherol content of 
the milk was greatly increased by the feeding of Myvamix, this supplementation 
resulted in only partial protection against the incidence of oxidized flavor. 
Tocopherol values of 0.030-mg. per gm. of fat were reported by Krukovsky et al. 
(15) to be effective in the presence of one p.p.m. of copper, in preventing oxi- 
dized flavor. Tocopherol values in the Myvamix-supplemented group averaged 
0.036-mg. in this study, and this group had only 48.80% of the samples free from 
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this defect. If, however, as reported by Krukovsky et al. (14) in a subsequent 
study, the type of roughage influences the ability of the milk to resist oxidized 
flavor rather than, or in addition to, the tocopherol concentration, then the to- 
eopherol content of the milk would be a poor predictor of the milk’s ability to 
resist copper-induced oxidized flavor. 


SUMMARY 


Twenty-four cows, 12 Holsteins and 12 Guernseys, were selected for producing 
milk which exhibited oxidized flavor 72 hr. after the addition of five p.p.m. of 
eopper. After a one-week standardizing period, the cows were fed either no 
antioxidant, N,N’-diphenyl-para-phenylenediamine (DPPD), 2,6-di-tertiarybutyl- 
4-methyl phenol (BHT), 1,2-dihydro-2,2,4-trimethyl-6-ethoxyquinoline (Santo- 
quin), or D-a-tocopheryl acetate (Myvamix, a dry carrier of D-a-tocopheryl acetate 
which exhibits antioxidant activity only after ingestion and hydrolysis to the 
phenolic form in the intestine and tissues), at a daily rate of 0.01-% of 90% 
dry matter ration, or 2-methyl-1,4-naphthoquinone (Menadione) at a daily rate 
of 25 mg. for a six-week comparison period. The following results were noted : 
(1) Fat pereentage of the milk was slightly raised by the feeding of Menadione 
and decreased by the feeding of Santoquin; (2) total tocopherol values of the 
blood plasma and milk were apparently increased slightly by supplementation 
with DPPD, BHT, Santoquin, and Menadione, and markedly by supplementation 
with Myvamix, but these differences were not statistically significant except for 
the latter; (3) none of the antioxidants fed was as effective as DPPD in inhibit- 
ing the incidence of copper-induced oxidized milk flavor. No protection was 


TABLE 6 


Effect of various antioxidants on incidence of copper-induced oxidized flavor 








Antioxidant fed 





——o ie aicrenagynenenienneengninese Standard 
Santo- Myva- Mena- deviation 
( 


‘ontrol DPPD BHT quin mix dione of a cow 





(% samples free from oxidized flavor) 





Raw milk 


Standardizing* 75.00 100.00 93.75 93.75 93.75 75.00 26.45 
Comparison” 93.75 97.92 95.84 95.83 100.00 93.75 8.08 
Adjusted comparison* 96.27 95.78 94.86 94.86 99.03 96.27 6.79 
Raw milk + 1 p.p.m. 
copper 
Standardizing 12.50 12.50 25.00 18.75 31.25 25.00 37.36 
Comparison 10.42 100.00 12.50 27.08 54.16 52.08 29.59 
Adjusted comparison 14.70 100.00 10.35 28.15 48.80 49.94 23.40 
Raw milk + 5 p.p.m. 
copper 
Standardizing 0 0 0 0 0 0 0 
Comparison 0 100.00 0 0 20.83 0 17.01 








» Mean of three values observed during feeding the antioxidants. 
* Values of the comparison period adjusted for those observed during the standardizing 
period. 





FEEDING ANTIOXIDANTS TO COWS AND EFFECT ON OXIDIZED FLAVOR 885 


afforded by any antioxidants, except DPPD in the presence of five p.p.m. of 
copper, and only partial protection by Myvamix and Menadione in the presence 
of one p.p.m. of copper. 
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INFLUENCE OF LEVEL AND SOURCE OF CRUDE FIBER IN CALF 
STARTERS ON WEIGHT AND FEED CONSUMPTION ! 


R. T. WHITAKER, W. J. MILLER, J. L. CARMON, anv H. L. DALTON 
Dept. of Dairy Husbandry, University of Georgia, Athens * 


Thirty-five calves were divided into 7 replicate groups with two each 
of Holstein males, Jersey males, and Holstein females, and one of Jersey 
females. Calves within replicate groups were randomly assigned one of five 
calf starter rations containing 5, 9, or 13% crude fiber, with fiber for the 
higher levels from either corn cobs and shucks or alfalfa meal. There were 
no significant differences among calves due to level or source of crude fiber 
in gains, starter or hay consumption at 8 and 16 weeks. The correlation 
between starter consumption and gain was r—.86 and between starter and 
hay consumption was r= —.55 at 16 weeks. Fditor. 


It is commonly recommended that a calf starter should contain no more than 
five per cent crude fiber (15). However, many reputable feed manufacturers 
sell starters which contain eight to ten per cent erude fiber, and it is generally 
assumed that they are selling a high-quality product. Of the concentrate 
ingredients produced in the Southeast, few contain less than five per cent crude 
fiber; thus, a five per cent maximum limits the choice of ingredients. In the 
Southeastern region, corn is a major feed ingredient on many farms, but for 
reasons of economy it is usually harvested as snapped corn. Therefore, it is 
much more economical for many dairymen to feed corn in the form of ground- 
snapped corn than as shelled corn. 

In addition to the level of fiber in feeds, another important consideration is 
the difference in digestibility, and utilization of fibers from different sources (12). 
The relative values of alfalfa vs. corn cobs and shucks for dairy calves apparently 
have not been studied. Because it is more economical in some instances to feed 
ground-snapped corn rather than corn grain, however, this question is of prac- 
tical significance in the Southeast. 

Ohio workers (4, 5, 8, 9, 10, and 17) fed fairly high roughage levels to calves 
and obtained satisfactory results. This system of high-roughage feeding ap- 
parently stimulated early development of the rumen function. This high-rough- 
age ration obviously resulted in higher fiber levels in total feed consumed. 

Connecticut workers (6), studying various hay-to-grain ratios, calculated 
predicted initial ratios and rates of increase of dehydrated alfalfa pellets to 
starter pellets, for maximum growth and feed utilization. Their data would 
indicate that wide deviations from their calculated optimum ratios would have 
been necessary to have obtained statistical significance. 
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Objectives of the study reported here were to determine the effect of levels 
of crude fiber from two common, unlike feedstuffs in the starter portion of the 
ealf ration on a) weight gain, b) starter consumption, c) hay consumption, and 
ad) relationships between these variables. 


EXPERIMENTAL PROCEDURE 

Thirty-five calves were divided into seven replications, according to breed 
and sex. Two replications each of Holstein males, Jersey males, and Holstein 
females, and one replication of Jersey females, were used. Calves within a repli- 
cation were randomly assigned to one of five starters. Ingredients used in each 
starter are shown (Table 1). The basal starter contained 16% crude protein 








TABLE 1 
Ingredients of the various starters tested, expressed as percentage of total 
Basal + Basal + 
eobs and Basal + cobs and Basal + 
Basal shucks alfalfa shucks alfalfa 

Starter No. 1 2 3 4 5 
Crude fiber content (%) 5.0 9.0 9.0 13.0 13.0 
Ground corn 49.0 40.2 40.7 31.4 32.3 
Ground oats 20.0 16.4 16.6 12.8 13.2 
Degossypolized cottonseed meal 15.0 18.3 13.5 21.6 11.9 
Ground barley 4.0 3.3 3.3 2.6 2.6 
Dried skimmilk 10.0 8.2 8.3 6.4 6.6 
Trace-mineralized salt 1.0 0.8 0.8 0.6 0.7 
Defluorinated rock phosphate 1.0 0.8 0.8 0.6 0.7 
Ground corn cobs 7.0 14.0 
Ground corn shucks 5.0 10.0 


Ground alfalfa hay 16.0 32.0 





and five per cent crude fiber. This protein level was found adequate by Ken- 
tucky workers (3). Protein content of the other starters was adjusted to 16% 
by addition of degossypolized cottonseed meal. Fiber content was increased to 
either nine per cent or 13% by addition of either corn cobs and shucks or ground 
alfalfa hay to the basal starter. The ratio of cobs to shucks used was the same 
as that found in snapped corn. When corn cobs and shucks were added, a larger 
amount of the cottonseed meal was required to adjust the protein level. The 
various ingredients were analyzed by A.O.A.C. methods (2), and ratios caleu- 
lated of ingredients needed to obtain the desired fiber and protein levels. 

Calves remained with their dams the first day after birth and were then 
placed in individual pens and taught to drink colostrum. On the fifth day they 
were placed on a limited milk and milk-replacer ration. They received some milk 
until 63 days of age. The mean milk equivalent consumption was 475, 450, 482, 
472, and 469 lb. per calf for the calves receiving starters one through five, 
respectively. A vitamin concentrate containing 43,000 I.U. of vitamin A and 
5,400 I.U. of vitamin D was added to the milk per day per calf, until the calves 
were weaned. The vitamin concentrate was then added to the dry starter. Starter 
was fed ad libitum up to four lb. daily and long alfalfa hay was kept before the 
ealves at all times. The hay was from the same lot as that used in two of the 
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starters, and contained 30% crude fiber and 14% crude protein. Calves were 
weighed weekly, and refusals of hay and grain recorded. Data from this study 
were analyzed according to the methods of Anderson and Bancroft (1). 


RESULTS AND DISCUSSION 
Analysis of variance revealed no statistically significant differences in cumu- 
lative weight gains, starter consumption, or hay consumption through either 
the first eight or 16 weeks of age among the starters tested. The means are shown 
(Table 2). Starter was limited to four pounds per calf per day, which obviously 


TABLE 2 
Average pounds of gain, starter consumption, and hay consumption of calves fed starters 
containing various levels and sources of crude fiber 


Fiber Souree of 





level added Weight gain to Starter consumption to Hay consumption to 
(%) fiber 8 weeks 16 weeks 8 weeks 16 weeks 8 weeks 16 weeks 
5 Basal 47 124 28 195 18 167 
9 Cobs and shucks 45 118 35 216 13 27 
9 Alfalfa 46 129 34 220 18 171 
13 Cobs and shucks 42 118 28 205 20 146 
13 Alfalfa 45 120 31 219 14 140 


L.S.D. (P=0.05) 12 21 16 50 10 46 








affected total consumption, as the average age of the calves was 13 weeks when 
this level of consumption was reached. The range for individual calves was eight 
to 16 weeks. Highly significant differences in total gain and hay consumption 
but not in starter consumption were observed among replications at 16 weeks 
of age. When the replication differences were separated, it was found that 
Holsteins gained more than Jerseys, but there were no statistically significant 
differences between sexes. This difference between Holsteins and Jerseys is well- 
recognized and has been observed many times; sex differences also have been 
noted (13, 14, and 18). Hay consumption of Holsteins was significantly higher 
than that of Jerseys. Hay consumption of males was likewise higher than that 
of females. It should be noted that replications also included other minor 
variables, such as differences in birth weight, milk consumption, and time. 

Using the method of simple covariance, adjustments were made for differences 
in initial weight. After this adjustment, there were still no significant differ- 
ences in total gain, starter consumption, or hay consumption among calves fed 
the various starters. This further indicates that neither the level nor source of 
crude fiber tested appreciably affected the growth or feed consumption of the 
calves. After adjusting for differences in initial weight, differences in mean gain 
between Holsteins and Jerseys decreased from 31 lb. to 23 lb. and became non- 
significant, and the difference in mean gain between sexes decreased from 13 lb. 
to 11 lb. and remained nonsignificant. Differences in starter consumption after 
adjustment for initial weights were still nonsignificant ; whereas, differences in 
hay consumption remained highly significant. 

Using the method of multiple covariance, total gain was adjusted for differ- 
ences in initial weight, starter consumption, and hay consumption. Differences 
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in total gain among calves fed the various starters were nonsignificant for the 
16-week period, after adjusting for these three variables. 

At eight weeks of age, highly significant zero-order regression coefficients were 
ealeulated for total gain on starter consumption (b = 0.52-lb.), total gain on hay 
consumption (b = —0.64-lb.), and hay consumption on starter consumption 
(b= —1.13-lb.). Similarly, the correlation coefficients were 0.70, —0.56, and 
—(0.73, respectively. A negative relationship between hay consumption and 
grain consumption was observed also by Norton (16) and Willard (19). At 16 
weeks of age, the correlations and regressions between starter consumption and 
total grain (r=0.86) (b=0.37-lb.), and between starter consumption and 
hay consumption (r = —0.55) (b = —0.59-lb.) remained highly significant ; 
whereas, the correlation and corresponding regression between hay consumption 
and total gain became nonsignificant (r = —0.15) (b = —0.068-lb.) (see Table 3). 


TABLE 3 
Zero-order correlation and regression coefficients, 16-week totals * 





Starter Hay Weight 
consumption consumption gain ‘ 
Initial weight 0.025 0.027 0.23 
(0.11) (0.12) (0.12) 
Starter consumption —().59° 0.37" 
(—0.55)” (0.86)” 
Hay consumption —0.068 


a 


( Correlation coefficient. 
b . . a 
Highly significant. 


The correlations and regressions of the cumulative eight- and 16-week periods 
between the various variables may have been affected by the fact that starter 
consumption was limited to four pounds per calf per day, thus controlling the 
consumption of starter in the latter stages of the study. Correlation and regres- 
sion coefficients for the eight-week period were compared with those for the 
cumulative 16-week period. The only significant change noted for the two periods 
was between hay consumption and total gain. This may have been owing to the 
fact that during the first several weeks some calves developed a desire for hay ; 
whereas, other calves developed a stronger relative desire for starter. This 
phenomenon of certain individuals having a decided preference for roughage 
has been observed by others (7, 11). As the calves grew older, this condition 
apparently was erased. Highly significant partial correlation and regression 
coefficients were observed between starter consumption and gain (Ty213 = 0.95) 
(by213 = 0.48-lb.) and between hay consumption and gain (Ty3i2 = 0.79) 
(by3.12 = 0.22-lb.), for the 16-week period. The partial correlation and regression 
coefficients between initial weight and gain were nonsignificant (1y1,.23 = —0.21) 
(by1.23 = —0.14-lb.).* 

During the course of this study, scours were observed in 14 calves. The scours 
were distributed among all starters, ranging from two to four cases per starter 


*y=total weight gain; 1=initial weight; 2=starter consumption, 3=hay consumption. 
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tested. The calves were treated by personnel of the School of Veterimary 
Medicine, at the personnel’s discretion. 


SUMMARY 


Thirty-five Holstein and Jersey calves were fed starters containing five, nine, 
or 13% crude fiber, with the fiber of the higher levels coming from either corn 
cobs and shucks or alfalfa meal. There were no important differences among the 
calves owing to level or source of crude fiber, in weight gain, starter consump- 
tion, or hay consumption, at either eight or 16 weeks (P = 0.05). Highly signifi- 
cant simple correlation and regression coefficients were observed at 16 weeks of 
age, between starter consumption and gain (r = 0.86) (b = 0.37-lb.) and between 
starter consumption and hay consumption (r = —0.55) (b = —0.59-lb.). Highly 
significant partial correlation and regression coefficients were observed between 
starter consumption and gain and between hay consumption and gain. 
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SOME RESULTS OF PARATHYROIDECTOMY OF CALVES*™? 


G. H. STOTT anno VEARL R. SMITH 


Department of Dairy Husbandry, University of Wisconsin, Madison 


The internal parathyroids and the thyroid or external parathyroids were 
removed and there was no tetany and little effect on the serum calcium 
and plasma inorganic phosphorus. Thyroparathyroidectomy caused a sud- 
den decrease in serum calcium, a decrease in inorganic plasma phosphorus, 
tetany, and death. Plasma phosphorus increased just before death. Hditor. 


In a previous publication, some of the effects of parathyroidectomy of young 
and mature goats were reported (7). There seemed to be no available reports 
of the effects of parathyroidectomy of the bovine. These studies were under- 
taken to obtain information on the reaction of dairy calves to parathyroidectomy. 


EXPERIMENTAL PROCEDURES 


Fourteen males and one female calf of the Holstein, Jersey, and Guernsey 
breeds were used as experimental animals. They ranged in age from eight to 
99 days at the time of the operation. In order to ascertain the effects of only 
partially removing the parathyroid glands, several different operations and 
combinations of operations were performed. (For a schedule of the opera- 
tions, consult Table 1.) At an initial operation, the internal parathyroids were 
removed from three calves (200H, 155J, and 244G). Since the internal para- 
thyroid glands are imbedded in or closely adhered to the thyroid glands, the 
thyroids were excised, to be sure the internal parathyroids were completely 
removed. At a second operation, performed 22 days later, the external para- 
thyroids were removed from these calves. 

Calf 258G underwent only one operation, in which the internal parathy- 
roids were removed. The external parathyroids were removed during the initial 
operation on Calf 155J, and at a second operation 21 days later the internal 
parathyroids were removed. With two calves (228G and 719H), only the 
external parathyroid glands were excised. Eight calves (233G, 236G, 242G, 
252G, 254G, 256G, 257G, and 259G) underwent thyroparathyroidectomy in one 
operation. 

For the operation, the calves were given a light nembutal anesthesia. The 
excised glands were removed from an incision on the ventral midline of the 
neck, extending two to three inches anteriorly and posteriorly from the larynx. 
In these young calves the external parathyroid glands were located near the 
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bifurcation of the carotid arteries. Some were difficult to find, because they 
were located in the anterior lobes of the thymus; therefore, portions of the 
thymus were excised in some calves. 

Pre- and postoperative blood serum calcium and plasma inorganic phos- 
phorus levels were determined. Chemical procedures were the same as those 
used in a previous study (7). 


RESULTS 

The results of the study are presented (Table 1). In the three calves from 
which the internal parathyroids were removed with the thyroids (200H, 155J, 
and 244G), there was a slight decrease of the blood plasma phosphorus and 
serum calcium the first two days after the initial operation. By the fourth 
day, these constituents were pracically the same as at the preoperation level. 
The day following a second operation for complete parathyroidectomy, one 
calf died (244G), two others (200H and 155J) showed a precipitous decrease 
in the serum calcium of approximately five mg. per cent, and an increase of the 
plasma inorganic phosphorus of two to three mg. per cent. Caif 200H died the 
fourth day after the second operation; Calf 150J was maintained on calcium 
gluconate therapy for seven days, but died as soon as therapy was discontinued. 

Removal of the internal parathyroids along with the thyroid glands of Calf 
258G caused a decrease in the serum calcium level of approximately three mg. 
per cent, but by the 17th day the calcium had returned to approximately the 
pre-operation level. The inorganie plasma phosphorus was unaffected by the 
operation. 

There was no decrease in the serum caleium of Calf 150J after removal of 
the external parathyroid glands. However, a marked drop of the serum calcium 
occurred after a second operation, when both the internal parathyroids and 
thyroids were excised. The animal was killed the fifth day after the second 
operation, to avoid a lingering death. 

There were no detectable changes in the serum calcium levels of calves 228G 
and 719H after removal of the external parathyroids. 

With the exception of one, Calf 233G, all of the calves that had a thyro- 
parathyroidectomy in one operation died of tetany shortly afterwards. In 
general, there was a marked decrease in serum calcium, and usually a decrease 
in the plasma inorganie phosphorus, after the operation. Usually, there was a 
marked increase in the plasma inorganic phosphorus a day or two prior to death. 

Although Calf 233G manifested many of the symptoms of tetany—incoordi- 
nation, rapid, deep breathing, respiratory crow, muscular tremors, grinding of 
teeth, and foaming at the mouth—it did not have the severe tetanic convulsions 
displayed by some of the other calves. The serum calcium dropped to approxi- 
mately one-half the preoperation level within a week after the operation. After 
this, the serum calcium level began to increase gradually. At the time the last 
blood samples were drawn, serum calcium and plasma inorganic phosphorus 
were within the normal range. 
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DISCUSSION 


These results show that the young dairy calf cannot survive long after a 
thyroparathyroidectomy. When only part of the parathyroid glands was re- 
moved, there were practically no observable effects on the calves. Rations high 
in caleium usually protect parathyroidectomized animals of other species from 
tetany (1-6). Many of the calves on this experiment were receiving milk, but 
the intake of milk after the operation was small. Presumably, the intake of 
high calcium milk was not sufficient to prevent tetany in these calves. 

In a previous study (7), goats three to nine months of age were more 
tolerant of parathyroidectomy than the calves in this experiment. The differ- 
ence in age (the calves were considerably younger), instead of a species dif- 
ference, may be why the calves were less tolerant than the goats. 

The common reaction of parathyroidectomy of laboratory animals is a 
marked decrease in the serum calcium and an elevation of the plasma inor- 
ganie phosphorus. With these calves, there was a lowering of the plasma 
inorganic phosphorus level after parathyroidectomy. However, the phosphorus 


was usually elevated just prior to death. 


SUMMARY 


This was a study of reactions of calves to removal of the internal para- 
thyroids along with the thyroid glands, removal of the external parathyroids, 
and thyroparathyroidectomy. 

When only the internal parathyroids and the thyroid glands or the external 
parathyroids were removed, there was no tetany and little effect on the serum 
ealecium and plasma inorganic phosphorus. Thyroparathyroidectomy resulted 
in an abrupt, marked lowering of the serum calcium, a less marked lowering 
of the inorganic plasma phosphorus, tetany, and death. An elevation of the 
inorganie plasma phosphorus occurred just prior to death. 
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PARTURIENT PARESIS. VIII. RESULTS OF 
PARATHYROIDECTOMY OF COWS? * 


G. H. STOTT AND VEARL R. SMITH 


Department of Dairy Husbandry, University of Wisconsin, Madison 


Nonlactating pregnant and nonpregnant lactating cows were thyropara- 
thyroidectomized. A significant decrease in serum calcium and a small de- 
crease in inorganic phosphorus occurred after removal of the parathyroid 
glands. There were no indications of milk fever, though serum calcium de- 
creased to the ranges where its symptoms usually occur. The high Ca:P 
ratio in the natural ration of ruminants makes it possible for the cow to 
maintain pregnancy, to parturiate, and to lactate without the parathyroids. 
Editor. 


Most investigators are of the opinion that parturient paresis (milk fever) 
is caused by a hypofunction or dysfunction of the parathyroid glands (2, 3, 
7-10). The cireumstantial evidence in support of this concept is the concomitant 
hypocaleemia of parturient paresis. In fact, hypocalcemia is used as a diagnostic 
characteristic to distinguish parturient paresis from some other disorders oc- 
curring at parturition (6, 7). However, no direct proof has been presented 
io show that parturient paresis is caused by a hypofunction or dysfunction of 
the parathyroid glands. 

There is no previous report of parathyroidectomy and its resultant effect 
in the adult bovine. In the previous paper (18), the results of parathyroidectomy 
of calves were reported. This study was undertaken to ascertain some of the 
effects of parathyroidectomy of cows on their pregnancy, parturition, and lac- 
tation. 

EXPERIMENTAL PROCEDURE 

Seven nonlactating pregnant cows and two nonpregnant lactating cows were 
partially or completely parathyroidectomized. Purposely selected for this study 
were cows that did not have a previous history of milk fever. (If cows with a 
previous history of milk fever had been used, and they had developed milk fever 
after parathyroidectomy, no conclusions could have been drawn.) The cows 
were fed alfalfa hay and corn silage ad libitum. A concentrate made up of the 
following poundages was fed at a recommended rate, according to milk produc- 
tion: corn, 700; oats, 700; bran, 400; linseed oil meal, 200; salt, 20 and bonemeal, 
20. 

For complete parathyroidectomy, it was necessary to excise both the external 
parathyroids and the thyroids containing the internal parathyroids. Substi- 


Received for publication January 16, 1957. 
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tution thyroid therapy was not provided. The cows were kept off feed from 
24 to 48 hours prior to the operation. Anesthesia was a 20-per cent solution 
of magnesium sulfate and chloral hydrate. The thyroids and parathyroids were 
removed through a ventral midline incision on the neck, extending several inches 
on either side of the larynx. In general, the external parathyroid glands were 
found to be anterior to the thyroid and slightly posterior to, and on the same 
level with, the bifurcation of the common carotid artery. The parathyroid tissue 
removed was further identified by histological examination. Three of the five 
completely parathyroidectomized cows were slaughtered after a short period 
of lactation. From two of these, all of the glands from the jaw to the sternum 
were carefully examined, and no accessory parathyroid tissue was found. (The 
two other cows, which are still alive, are to be observed through another parturi- 
tion and lactation. ) 

Plasma phosphorus was determined by the method of Fiske and Subbarow 
(5). The Clark and Collip (4) method was used to determine serum calcium 
concentration. 

RESULTS 

Data from the blood analyses are presented (‘Table 1). In the five cows thyro- 
parathyroidectomized (167G, 239H, 251H, 342H, and 374H), the blood serum 
calcium decreased approximately three mg. per cent by the first or second day 
after the operation. These subnormal levels persisted for from two to three 
weeks. 

Of significance are the decreases in plasma inorganic phosphorus following 
thyroparathyroidectomy. The decreases were usually followed by increases above 
preoperative levels. These higher plasma inorganic phosphorus levels preceded 
an increase of the serum calcium to normal. 

Cow 322H (with only the external parathyroid glands removed) showed 
a decrease in serum calcium of about one mg. per cent; the lower level persisted 
for six days. With three parathyroid glands extirpated (those imbedded in the 
thyroids and one external), the serum calcium concentration of Cow 180H de- 
clined three mg. per cent for only one day. Both cows showed a small decrease 
in plasma inorganic phosphorus concentration on the second day after the opera- 
tion. However, values for plasma inorganic phosphorus were so variable within 
each animal that it would be folly to attach any significance to such a small 
change. 

-arturition and the onset of lactation occurred without incident in all the 
pregnant cows, with the exception of Cow 239H. Serum calcium and plasma 
inorganic phosphorus declined within the limits that are expected in normal par- 
turition. No symptoms of milk fever were observed. 

A breech presentation, which necessitated manual delivery, and a severe 
mastitis infeetion, complicated results in Cow 239H. The second day after 
parturition, 239H showed excitation when approached and lost muscular co- 
ordination. The symptoms were similar to those of mild tetany. The blood serum 
caleium concentration at this time was 6.5 mg. per cent. The fact that the cow 
was off feed for three days may have accounted for its lowered calcium level, 
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because cows without parathyroid tissue may have to depend on feed intake to 
maintain a normal serum calcium level. 

A similar decrease in serum calcium eight days after parturition occurred 
in Cow 167G, which had a uterine infection and was off feed for two weeks. 

Previous history, and milk production data, of the cows pregnant at time 
of operation are presented (Table 2) along with the amount of colostrum pro- 
duced by those cows whose colostrum was weighed. Thyroparathyroidectomy ap- 
parently had no adverse effect on colostrum production, as judged by the informa- 


TABLE 2 
Breed, age, and production data for the previous lactation, and after partial or complete 
surgical removal of parathyroids, thyroids, or both 





Colostrum produced 


N Produetion for Production after postpartum after surgery 
No. 


: previous lactation surgery No. of milking 
Cow previous — a — 
No. Breed Age lactation Length Milk Length Milk 1 2 3 + 
(daus) (1b. ) (daus) (lb. ) (lb.) — 

167 G 3 ] 77 1275 77 650 ' - : - — 
180 H 6 3 15 825 15 720 24.0 — oo a. 
239 H 5 3 32 1619 32 1217 _— 10.5 17.0 7.0 
251 H 5 3 163 6428 163 4036 — =o as 

322 H 3 1 16 568 16 639 7.5 3.5 i Py 8.5 
342 H 3 1 8 233 8 123 3.0 6.0 6.0 7.4 
347 H 3 1 19 606 19 545 21.3 8.9 11.6 15.7 


‘Colostrum not weighed. 


tion available. For comparative purposes, the amount of milk produced at the 
previous lactation was limited to the number of days the cows were milked 
during the lactation after thyroparathyroidectomy. It is obvious that the thyro- 
parathyroidectomized cows produced at a level considerably lower than in the 
previous lactation. Since no thyroid therapy was provided, some of the lowered 
production logically could be attributed to hypothyroidism. The production of 
the partially parathyroidectomized cows (180H and 322H) was comparable 
to their previous records, or what would be expected under normal conditions. 
Although these experimental animals were milked only a short period and, 
therefore, their persistency of production was not determined, the data indicate 
that lack of parathyroid hormone inhibited lactation. 

One of the lactating cows, a two-year-old Jersey (118J) 60 days in lacta- 
tion, was subjected to thyroparathyroidectomy. The other lactating cow, a 
five-year-old Guernsey (165G) 171 days in lactation, was partially parathyroid- 
ectomized (thyroids and one external parathyroid removed). Results of serum 
ealeium and phosphorus analyses, and records of milk production before and 
after the operation, are presented (Table 3). 

There were no symptoms of milk fever or tetany following the operations 
on the lactating cows. Serum calcium in Cow 118J decreased three to four mg. 
per cent 48 hours after surgery, then increased to reach a normal level in five 
days. The serum phosphorus, rather than decreasing (as in the pregnant cows), 
increased following thyroparathyroidectomy, then declined as the lowered serum 
calcium began to rise to normal levels. In the partially parathyroidectomized 
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TABLE 38 
Serum calcium, plasma inorganic phosphorus, and milk production 
of lactating cows before and after parathyroidectomy 


Cow 118J Cow 165G 


Preoperation Ca P Milk Ca P Milk 

(days) (mg. %) (1b.) (mg. %) (1b.) 

7 11.2 4.3 21.5 32.3 

3 10.0 4.8 20.5 37.6 

l 21.4 10.8 4.8 30.4 
Postoperation 

(days) 

l 10.5 6.3 12.0 9.2 6.8 8.3 

2 7.3 6.0 16.6 9.1 

3 18.4 10.0 5.7 8.5 

4 9.6 3.9 19.2 9.9 4.7 6.0 

6 10.2 2.5 20.5 10.4 4.5 10.0 

Ss 16. 9.9 3.2 8.5 

9 17.2 10.0 3.0 6.8 

} 6.9 


ll 11.2 3.4 16.: 


cow, the serum calcium was only slightly altered, dropping one to two mg. per 
eent, with the serum phosphorus increasing in the same amount. 

For thyroparathyroidectomized Cow 118J, milk production was slightly re- 
duced following surgery. In the partially parathyroidectomized cow, milk pro- 
duction dropped rapidly following the operation. Some of the reduction in milk 
flow may have been caused by an actinomycosis infection, aggravated by surgery 
and treated by massive doses of antibiotics after surgery. The cow dried off 
spontaneously 19 days after the operation. 


DISCUSSION 


There is the possibility that results of these experiments are confounded, 
because complete surgical removal of the parathyroid glands also necessitated 
removal of the thyroid glands. However, in hypothyroid humans the blood 
serum calcium and inorganic phosphorus levels are within the normal range 
(14). Also, there is a tendency for the hypothyroid human to excrete less cal- 
cium in the urine and feces than the normal human (1, 14, 15). Conversely, 
hyperthyroidism in the human causes a slight but definite lowering of both 
serum ealeium and inorganic phosphorus. In thyrotoxicosis, there is an increase 
in calcium excretion, a decreased utilization of calcium, and sometimes decal- 
cification (13, 15). 

The literature just cited indicates that calcium and phosphorus metabolism, 
as measured by blood levels, is not appreciably altered in a state of hypothy- 
roidism. In a previous experiment, blood serum calcium and inorganic phos- 
phorus levels of three of four calves were not appreciably altered by thyroid- 
ectomy (18). The blood serum calcium of Cow 180H, thyroids and one external 
parathyroid removed, was only temporarily lowered. 

The question arises as to whether all of the parathyroid tissue was removed 
from these animals. Of this one cannot be absolutely sure, although after 
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slaughter two of the cows were carefully examined for accessory parathyroid 
tissue, with negative results. In the preceding paper (18), young calves under- 
going the same operation with the same tissue removed, had symptoms typical of 
parathyroidectomized monogastric animals. Importance of age with regard to 
effects of parathyroidectomy, particularly in ruminants, has been demonstrated 
previously (10, 16, 17). Additional evidence for complete removal is the mag- 
nitude and rapidity of the decline in serum calcium of the cows that were 
thyroparathyroidectomized. 

These results would seem to indicate, then, that normal cattle rations, which 
naturally have a wide Ca:P ratio, will maintain cows in the absence of the 
parathyroids in late pregnancy, parturition, and early lactation without mani- 
festations of milk fever symptoms. A postulation by McLean and Urist (12), 
of a dual mechanism for regulating serum calcium, also may be helpful in ex- 
plaining results. One mechanism which operates independently of the para- 
thyroids is a chemical equilibrium between blood serum and bone, which main- 
tains serum calcium near 7.0 mg. per 100 ml. The other mechanism is the action 
of the parathyroid gland, which is responsible for the elevation of serum calcium 
to the normal level of near 10 mg. per 100 ml. 


SUMMARY 


Nonlactating pregnant cows and nonpregnant lactating dairy cows were 
thyroparathyroidectomized. Blood serum calcium and plasma inorganic phos- 
phorus analyses were made at various intervals before and after thyroparathy- 
roidectomy. A marked decrease in serum calcium and less of a decrease in inor- 
ganic phosphorus occurred after removal of the parathyroid glands. None of the 
cows exhibited symptoms of milk fever, although the serum calcium of several 
of the cows decreased to the range where milk fever symptoms occur. The natural 
diet of ruminants has a high Ca: P ratio and, on this diet, the adult ruminant 
cow can maintain pregnancy, parturiate, and lactate in the absence of para- 
thyroids. 
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EFFECT OF ROUGHAGE IN THE BOVINE RATION ON TYPES OF 
BACTERIA IN THE RUMEN * 


L. R. MAKI* anno E, M. FOSTER 


Department of Bacteriology, University of Wisconsin, Madison 


Total microscopic rumen counts from cows fed concentrates were two 
to three times higher than those from cows fed roughage. Rumen plate 
counts from the roughage groups were three to 12%, and for the concentrate 
group they were 57 to 73% of the microscopic counts, indicating that the 
organisms did not grow well on the medium used, especially for the rough- 
age group. About one-third of the rumen organisms isolated from the 
roughage group produced butyric acid, while those from the concentrate 
group fermented glucose to acetic, lactic, and succinic acids. Editor. 


The influence of roughage consumption on butterfat production by dairy 
cows is well known (1, 9, 12, 14). Since butterfat presumably is synthesized 
from fatty acids produced by bacterial action in the paunch, it would seem 
likely that the presence or absence of roughage in some way influences the 
numbers and types of rumen bacteria. 

Several studies have shown a relationship between the rumen flora and the 
ration (2, 4, 6,7). Bauman and Foster (2) deseribed the organisms cultured in 
greatest numbers from rumen contents of cows fed high- and low-roughage 
rations, but their ‘‘dilution-to-extinction’’ method allowed only one type of 
organism to be isolated per sample. Furthermore, their culture medium doubt- 
less was unsatisfactory for many types of bacteria. Bryant and Burkey (4) 
isolated and characterized a large number of organisms present in concentrations 
of at least 10° per milliliter of rumen contents of cows, receiving a variety of 
‘ations ranging from all roughage (alfalfa hay) to no roughage. They presented 
no information on the acids produced by these organisms. 

In the study reported here, milk cows were fed either a high-roughage ration 
or no roughage, and the bacteria in the rumen were counted by both microscopic 
and cultural methods. The predominant organisms growing in the cultures were 
isolated and characterized by morphological observations and by determining 
the acids they produced from glucose. 


” 


EXPERIMENTAL METHODS 
Samples were obtained from five cows. Three were fed alfalfa hay alone or 
alfalfa hay plus grain (high roughage), and two received grain concentrate plus 
alfalfa meal. The rations are described (Table 1). Two of the animals fed 
high roughage were fistulated, and samples of their rumen contents were taken 
with the device described by Nichols (11). The nonfistulated animals were 
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TABLE 1 
Effect of roughage on numbers of bacteria in rumen contents 





Count per milliliter (billions) 





High roughage* No roughage * 
Cow Cow Cow Cow Cow Cow 
Method of counting 711 595 L9G $21” 421° 443 
Direct microscopic count 
Rods 10.6 8.1 10.1 23.5 23.5 19.5 
Coecei 1.8 2.0 4.7 7.9 4.7 2.7 
Total 12.4 10.3 14.8 31.4 28.2 22.2 
Colony count 0.89 0.338 1.80 22.90 20.00 12.70 
Colony count as per cent 
of microseopie count 7.2 3.2 12.2 73.0 71.0 57.3 


‘Daily rations: Cows 711 and 595: alfalfa hay ad lib.; Cow 19G: alfalfa hay ad lib. 
plus 15 Ib. grain concentrate; Cow 421: °25 lb. grain concentrate plus 9 lb. alfalfa meal, °15 Ib. 
grain concentrate plus 27 lb. alfalfa meal, Cow 443: 12 Ib. grain concentrate plus 25 Ib. 
alfalfa meal. 

Composition of grain concentrate: 16% protein mixture containing corn, oats, soybean 
oil meal, bran, steamed bonemeal, and salt. 

Analysis of alfalfa meal: not less than 17% ernde protein, 1.5% erude fat, and 37% 


970 


nitrogen-free extract; not more than 27% crude fiber and 13% ash. 


sampled by stomach tube and a small vacuum pump. Samples were taken after 
the animals had been fed their test rations for at least two weeks. The animals 
given no roughage were sampled only after the fat test of their milk had been 
depressed approximately 50% below normal. 

Direct microscopic counts of bacteria in the rumen contents were made by 
examining Gram-stained smears of suitable dilutions. Colony counts were made 
by the method of Bryant and Burkey (3), except that 0.5% each of trypticase 
and phytone (both BBL) were added to the rumen fluid—glucose-cellobiose agar 
medium (RGCA). In contrast to the report of McNeill, Doetsch, and Shaw( 10), 
it was found that higher counts were obtained consistently when trypticase and 
phytone were added to the rumen fluid medium. Ten roll tubes were inoculated 
with 10°° ml. each rumen contents, and ten more with 10°° ml. These were 
incubated at 39° C. and counts were made after 96 hours. 

A sufficient number of tubes was selected at random from the ten available 
at the highest dilution containing colonies (10° or 10-°) to yield 25 to 30 
isolates. All of the colonies were picked from each of the tubes thus selected. 
Part of each colony was used to prepare a Gram stain and the remainder was 
transferred to a tube of ‘‘fermentation broth,’’ containing per 100 ml.: 0.5-gm. 
trypticase (BBL), 0.1-mg. resazurin, 53 ml. distilled water, 15 ml. each of 
mineral salts solutions 1 and 2 (Bryant and Burkey, 3), 10 ml. of 10% glucose 
solution, 6.6 ml. of four per cent Na,CQO, solution, and one ml. of five per cent 
eysteine hydrochloride solution. The last three ingredients were added asepti- 
eally to the remainder of the mixture after sterilization. This medium was 
prepared with the usual precautions to exclude oxygen, and was dispensed in 
18 & 150 mm. serew-capped tubes. 

Cultures in fermentation broth were incubated for one week at 39° ¢ 


‘ 


., then 


analyzed for butyric, propionic, acetic, formic, lactic, and succinic acids by the 
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gradient elution chromatographic procedure of Bulen, Varner, and Burrell (5). 
One ml. of culture acidified to pH 2.0 with 50% sulfuric acid was added directly 
to the column. Chloroform was the initial solvent, n-butanol being added 
gradually to a concentration of 20%, to elute lactic and succinic acids. Residual 
sugar was determined by the method of Shaffer and Somogyi (13). Acetoin 
was detected by the Voges-Proskauer test with three per cent creatine in the 
KOH, as described by Levine, Epstein, and Vaughn (8). 

Colony descriptions were recorded from the original colonies in rumen fluid 
agar roll tubes. Cell morphology was observed in Gram-stained preparations 
made from the original colonies, and in similar preparations from 24-hour eul- 
tures in fermentation broth. 


RESULTS 


Effect of roughage on numbers of bacteria in rumen contents. Table 1 shows 
microscopic and cultural counts from three cows fed hay ad lib. (high roughage) 
and from two animals fed no roughage. Two samples were taken from Cow 
421 while it was receiving different mixtures of grain and alfalfa meal. Total 
numbers of bacteria per milliliter of rumen contents of cows fed no roughage 
were two to three times as high as those in cows fed unlimited amounts of hay, 
as judged by the direct microscopie counts. The cultural counts revealed an 
even greater difference between the rations. With cows fed roughage, the colony 
counts were only a few hundred million to a little over a billion per milliliter ; 
whereas, the corresponding counts for the rations without roughage were between 
12 billion and 23 billion per milliliter. Thus, the colony counts for the high- 
roughage rations represent only three to 12% of all the organisms present; 
whereas, 57 to 73% of the bacteria in the rations without roughage was cultured. 

This disparity in percentages of organisms cultured does not mean that the 
majority of the bacteria in the high-roughage material was dead. Rather, it is 
likely that the predominant flora in the animals fed roughage consisted of types 
that were unable to grow under the cultural conditions providxd. When the 
roughage was replaced with grain and alfalfa meal, the predominant organisms 
that developed in the rumen were types that could grow in the culture tubes. 

Types of organisms cultured in greatest numbers from rumen samples. A 
total of 130 colonies was picked into fermentation broth from the 10°° or 10-° 
dilutions of rumen material from each of five cows (three high roughage, two 
no roughage). Of these, nine cultures either were lost or were obviously impure. 
Thirty-six of the remaining 121 apparently pure cultures either failed to grow 
in the fermentation medium or did not ferment enough glucose to permit product 
analysis. 

All of the 85 cultures that grew well in the fermentation medium were 
catalase-negative, obligate anaerobes. None formed spores under the conditions 
tried. These cultures were divisible into five well-defined groups, based on the 
main acids they produced from glucose (Table 2). Four of the five groups thus 
established also were divisible into two or more subgroups, on the basis of 
morphological characteristics (Table 3). 
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TABLE 2 


Groups of rumen bacteria based on acids produced from glucose 


; _ mM acid formed/100 mM glucose fermented * ; Glucose 
No. of Glucose carbon 
iso- Butyr-  Pro- Ace- For Lae- Suecin- util- recovered 
Group lates ic pionie tie mie tie ic ized* as acids* 


(mg/ml) (9%) 


B- 18 33 0 3" 4 75 0 5.45 71 

: 42 0 - 84 52 0 4.33 66 
P-1 $ 0 53 42 15° 67 = 6.40 78 
p-2 4 0 60 ll 1] 62 0 2.10 67 
A oo 0 0 151 25 46 0 5.50 bei 
E-1 5 0 0 5° _ 164 0 7.12 84 
L-2 $ 0 0 9 22 144 0 5.02 73 
L-3 6 0 0 0 12” 164 0 6.19 85 
S-1 12 0 3° 13 12” 30 71 8.07 81 
S-2 2 0 0 23 11 16 79 5.0 


ou 70 
‘ Average values for all cultures in each group. 

” Variation was observed between individual cultures within the group, some producing a 
small amount of acid, others no acid. 


The butyrie acid formers (B) were rods whose products of glucose fermen- 
tation were essentially identical. They comprised two subgroups distinguishable 
by morphology and Gram reaction (Table 3, Figure 1). Both types showed a 
positive correlation between butyric and formic acid production and a negative 
correlation between butyric and lactic acid, both significant at the one per cent 
level. 

Two markedly different morphological types comprised the group that 
produced propionic acid. Subgroup P-1 consisted of Gram-positive rods (Figure 
1), some of which yielded small quantities of succinie and formie acids. All 


TABLE 3 
Morphological and colonial characteristics of rumen isolates 


Gram Cells Colonies 
Group reaction Shape Size Appearance Diameter 
(mM) (mm.) 
1 “= Rods 0.8 X 3-5 White, raised, mucoid 2-7 
B-2 oa Rods 0.8-3 X 3-10 White or transparent 2-3 
P-1 + Rods 0.8 X 1-2 White to orange 1-2 
P-2 + Coeei 0.8 diam. White 0.5-4 
A + Rods : xX &-§ White, entire 2-3 
(pleomorphic ) 
L-1l oe Cocei 0.8 diam. White 1 
2 + Rods 0.7 X1 White, irreg. margin 0.7—4 
L-3 — Rods 0.8-1 X 1-5 White, irreg. margin 2-3 
S-1 — Rods 1 X 2-5 White, entire or irreg. 
margin 1-5 


S-2 +. Coecei 0.8 diam. White, entire 1-3 
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~ ”~ ae. 
_ S-I we = »S-2 


Fig. 1. Photomicrographs of a representative culture from each group. Final magnifica- 
tion as printed, 1,100 x. 


produced acetic and lactic acids, in addition to propionic. The cocci in Subgroup 
P-2 (Figure 1) converted the bulk of the glucose to propionic and lactic acids, 
with no succinic and only small amounts of acetic and formic. 

The organisms assigned to Group A produced large amounts of acetic acid, 
with lesser quantities of lactic and still less of formic. Acetic and lactic acids 
were found in a molar ratio of approximately 3:1. This fact, plus the distinct 
pleomorphism of the cells (Figure 1), suggests that these organisms are closely 
related, if not identical, to the rods described by Bauman and Foster (2). 

Cultures that produced almost entirely lactic acid (L), with only small and 
variable quantities of formic and acetic, were assigned to Group L. These 
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organisms were separated into three subgroups by differences in morphology 
and Gram reaction (Table 3 and Figure 1). 

Two distinetly different morphological types of bacteria produced large 
amounts of succinic acid (S), with lesser quantities of acetic and lactie and 
variable amounts of formie acid. Four of the Gram-negative rods in Subgroup 
S-1 produced, in addition, very small quantities of propionic acid. All of the 
organisms in Subgroup S-1 gave strongly positive tests for acetoin. Except for 
two of the six cultures in Subgroup L-3, all other organisms studied gave nega- 
tive tests for acetoin. 

With only two of the 85 cultures studied did the acids found account for 
more than 90% of the glucose carbon utilized. Presumably, the missing carbon 
was converted to carbon dioxide, alcohols, long-chain fatty acids, polysac- 
charides, or other compounds that were not measured. 

Effect of roughage on types of bacteria in rumen contents. The distribution 
of isolates from each of the rumen samples into the various groups is shown 
(Table 4). The diversity of types found in the samples from animals fed 
roughage is immediately apparent. Each sample vielded at least one representa- 
tive from seven subgroups, although the same subgroups were not always 
represented in all samples. Organisms that produced butyric acid constituted 
about one-third of all the isolates from each of the high-roughage samples. 

The flora of the animals fed no roughage was distinctly different from that 
of the roughage samples. Butyrie acid producers were rarely found in these 
samples, and the propionic acid group not at all. The acetic group was prominent, 
as were lactic and succinic acid formers in one of the samples. 


TABLE 4 


Types of bacteria in the rumen contents of cows fed unlimited roughage 
and cows fed no roughage 


High roughage No roughage 





Cow Cow Cow Cow Cow 
711 595 L9G 421 443 
Total colony count/m! (billions) 0.89 0.33 1.80 22.9 12.7 
No. of isolates studied 25 18 2S 30 293 
l‘er cent of isolates in: 
B-1 20 33 20 0 9 
B-2 12 0 16 3 0 
P-1 4 6 Ss 0 0 
p-2 i 6 0 0 0 
A 0 6 0 53 9 
*= 0 6 12 0 4 
L-2 } 6 4 0 4 
L-3 0 16 0 0 13 
S-1 } 0 16 H 26 
S-2 4 0 t 0 0 


Poor or no growth on glucose 40 22 20 40 22 
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All samples yielded a high proportion (20 to 40%) of isolates that failed 
to grow well and ferment glucose readily in the fermentation medium. Evidently, 
this medium lacked certain essential nutrients that were furnished in the rumen 
fluid agar used for primary isolation. Most of the organisms from the high- 
roughage samples that failed to ferment glucose readily were cocci, whereas 
those from the rations without roughage were mostly rods. 


DISCUSSION 


Although the results presented here clearly show that roughage affects the 
predominant types of organisms in the rumen, it is not implied that the organisms 
isolated and studied were necessarily the ones present in greatest numbers 
in the rumen. This is particularly true for samples from animals fed mostly 
hay, where only three to 12% of all the organisms present, as revealed by direct 
microscopic counts, were cultured. No doubt some of the others were dead, but 
it is likely that the low percentage recovered resulted simply because the cultural 
conditions were inadequate for the majority of the organisms. The high pro- 
portion of organisms cultured from the animals fed no roughage, however, 
indicates that the types described here did indeed comprise a large proportion 
of the total viable microflora in such samples. 

The fastidious nutritional requirements of organisms from high roughage 
samples have been observed repeatedly. In comparative trials, colony counts 
always have been much higher when the medium contained rumen fluid than 
when it did not. Evidently, rumen fluid contains substances that stimulate 
growth of many of the organisms that are active when roughage is fed. How- 
ever, with samples from animals fed no roughage the counts have been essentially 
the same, whether or not rumen fluid was in the medium. 

The different types of organisms found in the study reported here suggest 
interesting speculations as to the behavior of the rumen microflora in response 
to changes in ration. In animals fed large quantities of roughage, it might be 
expected that fiber-digesting types, including cellulolytic organisms, would 
predominate, with other, more strictly fermentative, types in lesser numbers. 
The fiber digesters evidently did not grow readily in the culture medium 
employed in this study ; hence, only the miscellaneous types present in relatively 
smaller numbers were cultured. 

When roughage was eliminated and grain comprised a large part of the 
ration, it might be expected that the numbers of fiber digesters would decrease 
and that other organisms, for example those that attacked the more readily 
available carbohydrates, would predominate. Because these could grow under 
the cultural conditions employed, the counts were high and represented a major 
proportion of all the organisms present. 

The fact that 20 to 40% of the isolates from all samples, regardless of ration, 
failed to grow when transferred to the fermentation medium is discouraging, 
because it reduces the significance of the figures on distribution of types (Table 
4). Obviously, more work needs to be done to perfect a medium that will satisfy 
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the nutritive requirements of many rumen microorganisms. Because of its high 
content of acids, rumen fluid could not be added to the fermentation broth. The 
blank values for the resulting medium would have been too high for aceurate 
analysis and, in addition, the acids would have provided substrates for the 
organisms, thus obscuring their action on glucose. 

Although the analytical methods used for acid determinations did not yield 
complete carbon balances, they did provide useful practical information about 
the organisms and a convenient method of grouping them. The chromatographic 
procedure is relatively simple and, once established, permits rapid analysis of 
large numbers of cultures. 


SUMMARY 


A comparison was made between the numbers and types of bacteria present 
in large numbers (one hundred million or more per milliliter) in the rumen 
contents of cows fed large amounts of roughage (alfalfa hay) and of cows fed 
no roughage (grain concentrate plus alfalfa meal). Total direct microscopic 
counts from samples containing no roughage were two to three times as high 
as those from animals that were fed roughage. Colony counts in the absence of 
roughage represented 57 to 73% of the mieroscopie counts, whereas correspond- 
ing figures for the high roughage ration were only three to 12%. The results 
suggest that the predominant organisms in the high roughage material were 
unable to grow into visible colonies under the cultural conditions provided. 

Isolates from the 10°* or 10°° dilutions were characterized by the acids they 
produced from glucose. Organisms from the high-roughage ration represented 
a variety of types, with butyric acid formers comprising about one-third of the 
eultures. The predominant organisms from the rations without roughage con- 
verted glucose mainly to acetic, lactic, or suecinie acids. 
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BROMSULPHALEIN FRACTIONAL CLEARANCE IN DAIRY CATTLE 
AS A CRITERION OF LIVER FUNCTION, AND THE SIMULTANEOUS 
DETERMINATION OF VOLUMES OF PLASMA AND BLOOD! 


J. P. MIXNER anv W. G. ROBERTSON * 


New Jersey Agricultural Experiment Station, Sussex 


Bromsulphalein (BSP) was used to determine liver function and volumes 
of plasma and blood. It was eliminated from the blood, exponentially, and 
the log. of dye concentration was related to time after administration, 
rectilinearly. The slope of the regression curve expressed the fraction of 
the total blood plasma volume which was cleared of BSP per minute. The 
BSP fractional clearance for Holstein bull calves and lactating Holstein 
cows was 0.156 and 0.192, respectively. The mean plasma values per kg. of 
body weight were 68.2 and 38.1 ml. for the calves and cows, respectively, 
while the corresponding blood volumes were 115.0 and 57.2 ml. Editor. 


Rosenthal and White (19) developed the original bromsulphalein* (BSP) 
liver function test in which the per cent of dye remaining in the blood serum 
five and 30 minutes from the time of intravenous injection was used as the 
measure of liver function. Under normal conditions, an average of 35% of 
the dye remained in the serum after five minutes; whereas, after 30 minutes the 
serum was practically dye-free. Mateer et al. (12) have developed new stand- 
ards for this test, in which there is a complete disappearance of BSP 45 minutes 
after the intravenous injection of five mg. of BSP per kg. of body weight, in 
96% of the cases. 

Lavers et al. (10) and Goodman (&) have shown that the concentration of 
dye in the blood serum after intravenous infusion declines in an exponential 
manner, and have used first-order rate regression principles to express this rate 
of decline as a direct measure of liver function. The slope of this regression has 
been referred to as the ‘‘clearance coefficient’’ and ‘‘BSP fractional clearance’’ 
by Lavers et al. (10) and Goodman (8), respectively. BSP fractional clearance 
expresses the fraction of the total blood plasma volume which is cleared of BSP 
per minute on an instantaneous basis. The BSP fractional clearance in normal 
human subjects, as determined by Lavers et al. (10), Goodman (8), and Mateer 
et al. (12), and as ealeulated by Goodman (8), ranged from 0.067 to 0.082 
(mean of 0.074) on a per minute basis, giving a mean biological half-life for the 
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excretion of BSP of 9.4 minutes. These workers have emphasized that the liver 
function test should be performed under basal conditions. Lewis (//) has shown 
that the BSP fractional clearance from the plasma is slower in fasted than 
in fed rabbits. Similarly, Blumberg and Schloss (2) have shown that circulatory 
inadequacy will slow the dye excretion rate. 

Brauer and Pessotti (3) have shown that BSP quantitatively combines with 
various plasma proteins, permitting the assumption that its distribution volume 
in the body is equal to the plasma volume. Goodman and Kingsley (9) have 
found that this assumption was valid in humans for calculating plasma volume. 

Garner (5, 6, 7) has studied liver function in cattle. The galactose tolerance 
test, the epinephrine-response test, and various flocculation tests were deemed 
suitable for detection of hepatic dysfunction. Limited data indicated that phenol- 
tetrachlorophthalein and rose bengal excretion tests did not adequately reflect 
hepatic function in cattle. 

Brilliant vital red (13, 20) and T-1824 (16, 17) dyes have been used in the 
dye dilution technique for determining plasma and blood volumes in cattle. 

This paper presents methods for the simultaneous determination of liver 
funetion, blood and plasma volumes in dairy cattle using BSP, together with 
some normal data obtained by use of the method. A preliminary report on this 
work has already been made (714). 


MATERIALS AND METHODS 


Reagents 
1. Bromsulphalein * 

(a) For infusion: 40 mg. BSP per ml. of 0.9% NaCl solution. This solu- 
tion is stable for long periods of time. 

(b) Standard BSP solution: 0.02 mg. BSP standard is made by taking 
one ml. of the infusion solution (40 mg. BSP) and bringing this up 
to 2,000 ml. in a volumetric flask. The standard solution should be 
made up fresh in this manner for each series of determinations, and 
serves to correct for any deterioration or error in making up the in- 
fusion solution. 

2. 0.9% NaCl solution. 

3. 10% NaOH solution. 

4. Anticoagulant is composed of 24 gm. ammonium oxalate and 16 gm. of 
potassium oxalate in one liter of water. One-half ml. of anticoagulant 
dried down a tube is sufficient for ten ml. of blood. 


Apparatus 
1. Injection apparatus. The quantitative injection of BSP may be achieved 
through the use of equipment and procedures as described by Comar (4) 
in his Figure 4-18 b. 


* Obtained in powder form from Hynson, Wescott and Dunning, Ine., Baltimore, Maryland. 
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2. Speectrophotometer. A Beekman Model B speetrophotometer was used in 
these studies. It is very desirable to use a spectrophotometer (as contrasted 
to a filter photometer) for the BSP determinations, in order that optical 
density measurements may be made at three different wave lengths. A color 
correction equation (1) then may be used to adjust the optical density 
for the presence of any contaminating substances such as hemoglobin, as 
will be described. 


3. Stop watch graduated in 0.01 second is a convenience. 


EXPERIMENTAL PROCEDURE 


Rapidly inject approximately one mg. of BSP per lb. of body weight intra- 
venously into an animal via a jugular vein and note the exact amount of dye in- 
jected. Also note the time (or start the stop watch) when exactly one-half of 
the dye has been injected; this is the starting time (t,). At approximately five 
and ten minutes from t,, collect ten-ml. samples of blood. Note the exact time 
in each instance when one-half of sample has been collected. Thus, t; equals 
the elapsed time in minutes from t, to the middle of the first blood’ collection 
period, and tz the elapsed time in minutes from t, to the middle of the second 
blood collection period. 

A hematocrit is run on the five-minute blood sample, after which both blood 
samples are centrifuged to obtain the plasma samples. 

To determine the BSP concentration of the plasma samples, add 1.0 mal. 
of plasma, 4.0 ml. of NaCl solution, and two drops of ten per cent NaOH solu- 
tion to a colorimeter tube, mix thoroughly, and let stand for 15 minutes before 
reading in the spectrophotometer. This may be simplified by adding 4.0 ml. 
of 0.1 NV NaOH to 1.0 ml. of plasma. Standard BSP tubes are prepared in dupli- 
eate by adding 1.0 ml. of standard BSP solution (0.02 mg.), 4.0 ml. of NaC! 
solution, and two drops of ten per cent NaOH solution to a colorimeter tube and 
mixing well. 

The optical densities of the BSP in the plasma and standard BSP tubes 
would be determined ordinarily by reading these solutions against their ap- 
propriate blanks in a colorimeter or spectrophotometer, at a wave length of 
580 mu (absorption maximum for BSP). However, since a contaminating color 
in plasma due to hemolysis (hemoglobin) is frequently encountered, the optical 
density is also measured at two additional points (550 mp and 610 mp) equi- 
distant from the absorption maximum at 580 mp. These three readings (580 my, 
550 my, and 610 my) are made both for the BSP standard and the plasma un- 
known tubes against a 0.9% NaCl blank (or 0.1 N NaOH, if this is used). A 
ealeulated optical density (C.O.D.) may then be determined according to the 
formula presented by Allen et al. (1), which then may be interpreted in terms of 
BSP. 

O.D.550 + O.D.610 


9 


C.0.D. = O.D.ss0— 


in which 
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C.O.D. = calculated optical density at 580 mp 
O.D.5390 = observed optical density at 580 mu 
O.D.550 = observed optical density at 550 mu 


O.D.¢10 = observed optical density at 610 mp 
The concentration of BSP in the plasma in mg. per ml. may be calculated 
from the following formula: 
mg. of BSP standard 
C.O.D. of BSP standard 
The procedures as outlined above are suitable for the routine determination 
of liver function, and volume of blood and plasma, as will be shown. 


BSP, mg./ml. = x C.0.D. of plasma unknown 


RESULTS AND DISCUSSION 


Five mature lactating Holstein cows were studied to determine if BSP were 
eliminated from the plasma of dairy cattle in an exponential manner similar 
to that described by Lavers et al. (10) and Goodman (8) for humans, where 
the logarithm of dye concentration varied inversely and in a rectilinear manner 
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Fig. 1. Semilogarithmie plot of data for a lactating Holstein cow, showing that the BSP 
concentration of blood plasma declined in a rectilinear manner with time after injection in a 
manner typical of a first-order reaction. The slope of the curve (b), 0.170, is termed ‘‘BSP 
fractional clearance’’ and is the measure of kidney function. 
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with the time following the administration of the dye. A typical plot of the 
data is presented for one of these cows (Figure 1), in which blood samples 
were collected at short intervals of time for 15 minutes following the injection 
of 1,200 mg. of BSP (body wt., 1,399 lb.). The rectilinearity of the data for all 
of the cows was very good over the general time interval from three to 15 minutes, 
which indicated that the mode of elimination of the dye was adequately expressed 
by a first-order reaction. The curve of disappearance of BSP from the plasma 
accordingly follows the general equation, BSP, mg. per ml. = ae—"', where a= 
the ealeulated theoretical concentration of BSP in its volume of distribution 
(plasma volume) at zero time after all the BSP has been injected, thoroughly 
mixed, but before any is eliminated, e = the base of natural logarithms, b = the 
slope (rate constant) of the curve of elimination or disposal of the dye (BSP 
fractional clearance), which in this instance is the direct measure of liver fune- 
tion, and ¢ = time after dye injection. The dye elimination rate (b) of the above 
equation, which will hereafter be referred to as *‘BSP fractional ciearance,’’ 
may be caleulated by the following formula [terminology of Goodman (8) | : 
2.303 (logypC.0.D.., — logipC.0.D.+,) 
t. — th 

The BSP fractional clearance is the fractional decline per minute of BSP con- 
centration in the plasma or may be interpreted as the fraction of the total blood 
plasma volume which is cleared of BSP per minute on an instantaneous basis. 
The mean BSP fractional clearance for the five cows already referred to was 
0.204, and from this a mean biological half-life for the elimination of BSP was 
ealeulated to be 3.4 minutes. From this consideration it is clear that an interval 
of five minutes between the collections of the two blood samples required for 
routine determinations would be quite suitable; accordingly, the time intervals 
selected were five and ten minutes after BSP injection. 


(1) BSP fractional clearance (b) = 


To determine plasma and blood volumes, the C.O.D.,, for the plasma must 
first be determined by the following formula: 
(2) C.0.D..,= anti-log (0.4843 X b X tz) + logi9C.O.D.,, | 


The BSP coneentration (mg. per ml. of plasma) at te may now be calculated : 
mg. of BSP standard 
3 BSP, mg. per ml. of plasma at t, (a) COD oF BRP stendard — as O.D.4, 
At this point the total plasma volume is ecaleulated as follows, using the 
dye dilution principle : 
BSP, mg. injected 
BSP, mg. per ml. of plasma at to 
Similarly, the total blood volume now may be calculated using the formula 
presented by Reynolds (16), which introduces a factor (0.94) to adjust the 
hematocrit reading for the amount of plasma trapped among the red eells. 


(4) Total plasma volume, ml. = 


total plasma volume, ml., X 100 
100 — (hematoerit < 0.94) 

The following example (first calf in Table 1) illustrates the data needed, 
and calculations for determining liver function and volumes of blood and plasma: 


(5) Total blood volume, ml.= - 
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Data 
Animal No., H861°; date of trial, 10-30-56; body weight, 63.6 kg.; wt. of 
BSP injected, 200 mg.; hematocrit, 39.2%. 


Tube Elapsed time Optical density * 
or from BSP tect : maaan 
sample injection 580 mu 550 mu 610 mu C.0O.D. 
5-minute blood 5.25 (ti) 0.527 0.317 0.131 0.303 
10-minute blood 10.12 (tz) 0.286 0.186 0.086 0.150 
BSP—0.02 mg. 0.349 0.191 0.064 0.222 
BSP—0.02 mg. 0.352 0.194 0.063 0.223 


Mean BSP C.O.D. 0.222 
* Original readings were made in per cent transmittance to the nearest one-quarter per cent 
and then converted to optical density values for increased accuracy and uniformity of readings. 
Calculations: 
(1) BSP fractional clearance (b) = 
2.303 [ (9.4816 — 10) — (9.1770 — 10) | 
10.12 — 5.25 


= 0.144 


(2) C.O.D4,=antilog (0.4848 x 0.144 x 5.25) + (9.4816 — 10) ] = 0.6452 


0.02 


(2) BSP, mg. per ml. of plasma at to (a) = x 0.6452 = 0.0580 
0.2226 
fi ] ee 3,448 
(4) lotal plasma volume, ml. = 0.0580 > 
3448 X 100 
(5) Total blood volume, ml. = oe = 5,460 


~ 100 —(39.2 x 0.94) 


Data on normal liver function, and volumes of plasma and blood, were ac- 
eumulated on nine Holstein bull calves and five additional Holstein cows in 
early lactation (Table 1). The lactating cows exhibited a higher BSP fractional 
clearance than the calves (0.192 vs. 0.157). The plasma and blood volumes per 
kg. of body weight for the lactating cows in this study were very similar to 
those reported by Turner and Herman (20) and Reynolds (16) for nonlac- 
tating cows, being somewhat below their values for lactating cows. The plasma 
and blood volume data for the bull calves corresponded very closely to similar 
data reported by Turner and Herman (20). 

The use of BSP dye for the determination of blood and plasma volumes 
according to the procedures outlined is believed to be as convenient and ac- 
curate as other methods suggested for this purpose. In addition, an estimate 
of liver function may also be obtained from the same data required for the 
blood plasma volume determinations. 

The BSP fractional clearance (b) is an expression of the rate of a first- 
order reaction and as such is essentially independent of such factors as the 
amount of dye injected, the plasma or blood volume of an animal, or the age 
or fatness of an animal. Goodman and Kingsley (9) have used the BSP fractional 
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TABLE 1 


BSP fractional clearance, and data on volumes of plasma and blood 
for normal Holstein cows and bull calves 





BSP Plasma volume Blood volume 

Body fractional Per kg. Per kg. 

Animals weight Hematocrit clearance Total body wt. Total body wt 
Bull calves (kq.) (%) (b) (ml. ) (ml. ) (ml.) (ml.) 
H861° 63.6 39 0.144 3,448 54.2 5,460 85.8 
H866° 71.8 46 0.172 3,115 43.4 5,446 75.8 
H918° 47.7 40 0.203 2,537 53.2 4,040 84.7 
H715° 50.0 47 0.157 3,591 71.8 6,433 128.7 
H671° 46.1 47 0.107 2,993 64.9 5,317 115.3 
H704° 41.8 49 0.164 3,774 90.3 6,996 167.3 
H831° 36.8 31 0.174 3,231 87.8 4,560 123.9 
H890° 39.1 37 0.147 2737 69.5 4,166 106.5 
H732° 41.8 49 0.132 3,289 70.7 6,135 146.8 
Means 48.7 42.8 0.156 3,188 68.2 5,395 115.0 

Lactating cows 

H795 606.8 38 0.196 26,403 5 40,777 67.2 
H864 543.6 38 0.191 18,650 o 29,014 53.4 
H775 606.8 34 0.164 17,644 29.1 25,932 42.7 
H830 574.5 31 0.175 25,802 44.9 36,412 63.4 
H847 456.8 37 0.235 17,621 38.6 27,018 59.1 
Means 557.7 35.6 0.192 21,224 38.1 31,831 57.2 


clearance to calculate another measure of liver function which they term ** BSP 
clearance.’’ This measure is the product of BSP fractional clearance and plasma 
volume divided by the kg. of body wt. (expressed as ml. of plasma cleared of 
BSP per minute per kg. of body wt.). BSP clearance would appear to be inferior 
to the BSP fractional clearance as a measure of liver function, since differences 
in, for example, plasma volume, body weight, ratio of plasma volume to body 
weight, relative fatness, and age would influence the BSP clearance; whereas, 
the BSP fractional clearance would be relatively independent of these factors. 

In preliminary reports, Mixner and Robertson (15) and Robertson et al. (18) 
have obtained some indications of the usefulness of BSP fractional clearance 
as a measure of liver function, in studies invoiving Synthalin A—injected calves 
and ketosis cows, both classes of animals showing a depressed liver function as 


compared to appropriate controls. 
SUMMARY 


The dye, bromsulphalein (BSP), was used in a procedure for the simultaneous 
determination of liver function, and volumes of plasma and blood in dairy cattle. 
Bromsulphalein was eliminated from the blood of cattle in an exponential manner, 
the log, of dye concentration being related to the time after dye administration, 
in a rectilinear manner. The slope of the regression curve was termed the ‘‘BSP 
fractional clearance,’’ and was defined as the fraction of the total blood plasma 
volume which was cleared of BSP per minute on an instantaneous basis. Since 
the BSP distribution volume is the same as the plasma volume, blood and plasma 
volumes also may be determined using dye dilution techinques. 
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The mean BSP fractional clearances for nine Holstein bull calves and five 
lactating Holstein cows were 0.156 and 0.192, respectively. Similarly, the mean 
plasma values per kg. of body weight were 68.2 ml. and 38.1 ml. for the bull 
calves and cows, respectively, while the corresponding blood volumes per kg. of 
body weight were 115.0 ml. and 57.2 ml. 
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FLAVOR AND ODOR DEFECTS OF GAMMA-IRRADIATED SKIMMILK. 
[.. PRELIMINARY OBSERVATIONS AND THE ROLE OF 
VOLATILE CARBONYL COMPOUNDS? 


E. A. DAY,’ D. A. FORSS,* anp S. PATTON 
Department of Dairy Science 
Pennsylvania Agricultural Experiment Station, University Park 


Preliminary observations are reported on radiation changes in skim- 
milk, and the role of volatile carbonyls in flavor and odor development. 
Gamma radiations of 210° and 5x10° rep were applied to skimmilk 
and the effects were fragmentation and aggregation of the proteins, 
activation of sulfhydryls, decreased pH and increased titratable acidity, 
browning, acetaldehyde and odor formation. All these effects were intensi- 
fied at 5x10 rep. The malty, putrid, and burnt-protein off-flavors were 
distillable, but the caramel-like flavor remained in the residue. Radiation 
off-flavors originated from the casein and were postulated as predominantly 
methyl mercaptan, methyl sulfide, and methyl disulfide. Radiating lactose 
solutions produced acids with no other flavors or odors. Editor 


Milk can be sterilized readily by ionizing radiations (3,6), but off-flavors 
and odors resulting from this treatment make the product unpalatable (2, 4, 8). 
Aside from the development of economically feasible radiation sources for 
sterilization, the poor palatability of irradiated milks, owing to odor and flavor 
defects, is the major obstacle to successful applications of this method of 
preservation. Although milk is one clearly problematical item, the odor-flavor 
problem is broadly inherent in radiation preservation of most foods. Thus, 
while a primary objective of this investigation was to secure information toward 
the practical end of a palatable radiation-processed milk, findings of perhaps 
wider interest were sought, using skimmilk as a model food system. 

The purpose of this paper is to report certain preliminary observations 
on radiation-induced changes in skimmilk systems, along with findings regard- 
ing the role of volatile carbonyls in the flavor and odor defect. A second 
publication (5) deals with the identification of off-flavor and odor compounds 
of irradiated skimmilk by means of gas chromatographic and mass spectro- 
metric techniqnes. 
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EXPERIMENTAL PROCEDURE AND RESULTS 


Preparation of samples. The fresh raw skimmilk used for this study was 
obtained from the University Creamery. It was secured on the days samples 
were to be shipped to the radiation site, by separation of the fresh mixed-herd 
milk in a DeLaval cold-milk separator. The fat content of the skimmilk ranged 
between 0.01 and 0.03 per cent. The milk was sealed in No. 2 cans and packed 
in insulated boxes with frozen brine tablets as the refrigerant, for subsequent 
air shipment to the radiation site. The samples were reported to have arrived 
at the radiation site consistently at a temperature of approximately 0° C. 
Consequently, low temperatures were maintained throughout the shipment. 
In all cases, sufficient control samples of raw skimmilk were held refrigerated 
in No. 2 eans at the laboratory, for study along with the treated samples after 
their return-shipment. 

In order to determine the relative importance of the various milk com- 
ponents, in flavor and related changes, several simplified systems of skimmilk 
were prepared and subjected to irradiation treatment. Skimmilk was compared 
with its proteins by dialysis, and with its ‘‘protein-free’’ serum by reverse 
dialysis. The preparations were made in the cold (5° C.), using one-inch cello- 
phane dialyzing tubing, either in continuously flowing distilled water, or in 
skimmilk, as required. In order to evaluate more carefully the importance of 
the protein-free serum—primarily a solution of lactose—a five per cent solution 
of lactose in distilled water was investigated. Corresponding untreated con- 
trols from all of these preparations were retained, and examined along with 
the irradiated samples. 

In view of the significant amount of protein in skimmilk, and of its high 
casein content, it was considered desirable to analyze this component rather 
carefully, to determine similarities and differences in odor and flavor produc- 
tion upon irradiation, as compared to the intact skimmilk. Therefore, sodium 
caseinate® was prepared for radiation treatment, as a three per cent dispersion 
in distilled water, and buffered with 0.02M Na2HPO, — NaHePO, to a pH of 6.7. 
Samples were processed in the same manner as described for skimmilk. 

Radiation of samples. The various samples, described above, were shipped 
either to the Materials Testing Reactor, Idaho Falls, Idaho, or to Argonne 
National Laboratories, Lemont, Illinois, where they received gamma radiation 
at either 2 X 10® or 5 X 10° rep. The lower radiation dosage was used to reveal 
changes approximately at the minimal sterilization level; whereas, the higher 
dosage was employed in an attempt to magnify changes and facilitate their 
detection by organoleptic and chemical methods. 

The distance of shipment for radiation treatment of milk suggested the 
possibility of bacterial deterioration. In order to determine if such changes 
were occurring, control samples were shipped to the radiation site but not 
radiated. Bacterial examination by the Standard Plate Count (1) of the con- 
trols and irradiated samples returned to this laboratory revealed a decrease in 


°Sheffield Chemical Co., Norwich, N.Y. 





924 


E. A. DAY ET AL 





number or organisms in the control samples; whereas, no organisms were 
detectible in skimmilk radiated at 2 < 10° rep. These findings seem to indicate 
that no significant bacterial deterioration of samples would occur under normal 
conditions of shipment to and from the radiation site. 

Preliminary observations on irradiated skimmilk and its fractions. Flavor 
and odor evaluations of irradiated skimmilk and fractions therefrom were 
obtained from five to ten judges experienced with off-flavors in milk and its 














products. These evaluations are summarized (Table 1). 
TABLE 1 
Flavor and odor evaluations of irradiated skimmilk systems 
Material Control Radiated (2 X 10° rep) Radiated (5 X 10° rep) 
Skimmilk No off-flavor Malty, caramel-like, Malty caramel-like, 
activated burnt-protein, putrid, 
activated 
Diffusate Slightly sweet Malty, caramel-like Malty, caramel-like 











Dialysate * Bland, flat 


Bland, flat 
easeinate sols 


5% Lactose Slightly sweet 


solution 


Putrid, cooked-cabbage, 
burnt-protein 





Putrid, cooked-cabbage, 
burnt-protein 


Sour (no odor) 


“Nondialyzable fraction of skimmilk. 





Putrid, cooked-cabbage, 
burnt-protein. More 
intense than 2 X 10° 
rep treatment 


Putrid, cooked-cabbage, 
burnt-protein. More 
intense than 2 X 10° 
rep treatment 


Sour (no odor) 


Nitrogen distribution analyses were conducted on skimmilks, for the pur- 
pose of revealing possible radiation-induced changes in the milk proteins. Any 
detectible change could lend evidence to possible flavor and odor precursors. 
The semimicro—Kjeldahl method of Rowland (15) was employed for analysis. 
Confirmatory evidence was obtained by use of the macro—Kjeldahl method. 


Table 2 gives representative data of the analyses. 


The nitroprusside test (74) was used to reveal changes in sulfhydryl (—SH) 
group activity of the various skimmilk systems studied. Although considerable 
variation in reaction to the nitroprusside test was observed with various lots 
of irradiated skimmilk, the test indicated —SH group activation by radiation 
treatment. Furthermore, —SH activation was more intense in the dialyzed milk 


TABLE 2 


Effect of radiation on nitrogen distribution of skimmilk 


Fraction 


Noneasein 
Proteose-Peptone 
Nonprotein 
Albumin-globulin 








Raw skim 2 


0.105 
0.017 
0.033 
0.055 


x 10° rep 


—_—(% Nitrogen) 
0.114 
0.026 
0.037 
0.051 


xX 10° rep 





0.123 
0.037 
0.040 
0.046 
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TABLE 3 
Effects of radiation (5 X 10° rep) on pH and titratable acidity of skimmilk systems 


Control Radiated 
Preparations — - 
(pH) (% Acidity)" (pH) (% Acidity )* 
Skimmilk 6.80 0.13 6.50 0.28 
Dialysate 7.48 0.03 7.05 0.05 
Diffusate 6.80 0.09 6.10 0.14 
5% Lactose 5.90 3.10 


*Expressed as lactic acid. 


protein fraction® than in skimmilk. Application of the test to irradiated 
diffusates of skimmilk produced an atypical purple-to-wine color. 

As an additional means for determining chemical changes produced by 
radiation in skimmilk and its fractions, pH and titratable acidity measure- 
ments were made. A Beckman Model H pH meter was employed for both 
pH measurements and electrometric end-point determinations of titratable 
acidity at pH 8.3. Results are presented (Table 3). 

Observations on volatiles recovered from irradiated skimmilk by a low- 
temperature—reduced-pressure distillation technique. Recovery of flavor volatiles 
from milk was accomplished with a low-temperature, reduced-pressure (LT-RP) 
distillation apparatus. The apparatus used is illustrated (Figure 1). The pro- 






Nem 
Valves 
a cute Mercury Manometer 
—%+To Manostat and 
Vacuum Pump 
7 
SB 
! 2 3 4 5 6 


!* Distillation Flask (i2 liter) 

2=Wet Ice Trap 

3,4*E*hanol-Dry ice Traps 

5,6*Liquid Nitrogen Traps (Containing Glass Beads) 

TsLiquid Nitrogen Trap(Attachable To Gas Chromatography Column) 


Fig. 1. Low-temperature—reduced-pressure distillation apparatus. 


cedure consisted of distillation at a pressure of 20 to 30 mm. mereury and at 
a temperature not exceeding 40° C. The vapors were fractionated crudely by 
means of cold traps. Preliminary trials with skimmilk samples containing 
known amounts of added volatiles indicated that glass beads were necessary 
in the liquid-nitrogen cooled traps, to provide efficient trapping. The most 
attractive feature of the method was that volatiles recovered could be readily 
concentrated into Trap 7. This trap was designed and employed for intro- 
ducing: volatiles into a gas chromatography apparatus (see Paper II, following). 

The standard procedure for recovery of volatiles from both radiated and 


* Dialysate. 
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control skimmilk samples was briefly as follows: six liters of cold sample (5° C.) 
were placed in the 12-liter distilling flask, along with 30 p.p.m. of Dow-Corning 
Antifoam A.F. Emulsion. The flask was immediately immersed in a cold 
water bath and attached to the trapping system. The pressure was slowly 
lowered to 30 mm. of mercury and nitrogen gas was allowed to bubble through 
the sample, thus providing both agitation and a nitrogen atmosphere in the 
system. After a pressure of 30 mm. was achieved, heat was applied to the 
water bath, but the temperature was not allowed to exceed 40° C. A distilla- 
tion period of four hours was sufficient for removal of most of the volatiles 
from samples studied. Approximately one liter of total distillate was collected 
during this period, with most of this condensing in the wet-ice trap. 

Distillates of irradiated skimmilks yielded interesting information on the 
nature of some off-flavor and odor compounds present. The odor of individual 
cold traps suggested the presence of volatile sulfur compounds (methyl mer- 
eaptan, methyl sulfide, and methyl disulfide). Trap No. 5 (shown Figure 1) 
contained the greatest concentration of odor material. Portions of the com- 
bined distillates from all cold traps were treated with qualitative reagents, in 
order to determine the chemical nature of the materials present. The strong 
sulfur-type odor was removed by ten per cent NaOH, but an amine-type odor 
appeared. Acidification of the basic solution again produced the sulfur-type 
odor. Mereurie chloride irreversibly destroyed most of the odor of the dis- 
tillate. Acidified aqueous 2,4-dinitrophenylhydrazine removed part of the malty 
character from the distillate, but the reaction mixture then exhibited a more 
intense methyl mereaptan and methyl! disulfide-type odor. 

Efficiency of the LT-RP distillation technique for recovery of off-flavor 
volatiles from irradiated skimmilk was determined by flavor evaluation of the 
residue from the distillation flask, after reconstitution of a portion with distilled 
water and another with the combined distiliate. Comparisons were made with 
fresh raw skimmilk, to which either distilled water or the aforementioned 
distillate had been added, with these results: 

(a) Raw skimmilk + distillate: The flavor was similar to irradiated skimmilk 

but lacked the caramel-type flavor. 

(b) Raw skimmilk + distilled water: The flavor was slightly flat. 

(ce) Distillation residue + distillate: The flavor was typical of irradiated 

skimmilk. 

(d) Distillation residue + distilled water: The flavor was primarily mild 

and caramel-like. 
This indicated that the distillation technique removed most of the off-flavor 
material from the irradiated sample, except the caramel-like flavor. 

Role of carbonyl compounds in radiation-induced off-flavor. The fact that 
certain carbonyls contributed to radiation-induced flavor defects of skimmilk 
was evidenced by the partial destruction of the malty-type odor of distillates 
by 2,4-dinitrophenylhydrazine. The carbonyls oceurring in the distillate were 
studied in the form of 2,4-dinitrophenylhydrazone (DNPH) derivatives. The 
derivatives were prepared after distillation of one-liter samples of skimmilk 
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by the LT-RP procedure, combining the distillates from all traps, and then 
treating the combined distillate (250 ml.) with 3N HeSO, containing an excess 
of 2,4-dinitrophenylhydrazine. The reaction mixture was allowed to stand 
12 hours, after which it was extracted with carbonyl-free petroleum ether 
(b.p. 30 to 60° C.) The extract contained practically all of the DNPH’s. The 
petroleum ether was then evaporated and the residue taken up in 95% ethanol. 

The DNPH’s then were identified by determinations of Ry values on paper 
chromatograms, melting points, and absorption maxima in the ultraviolet region. 
In addition, the approximate amounts of each carbonyl present in irradiated 
skimmilk and its controls were determined by means of optical density measure- 
ments, of both the crude DNPH mixtures and purified derivatives therefrom. 

The paper chromatography methods of Huelin (9) and Lynn etal. (11) 
were used in obtaining R, data for the unknown DNPH’s. The method of 
Lynn and associates permitted the resolution of sufficient quantities of pure 
derivatives for subsequent melting point and mixed melting-point studies. 
A column, packed with Whatman ashless eellulose powder (coarse grade), 
and equilibrated with ten per cent of its weight of methanol saturated with 
heptane, was also used for fractionating amounts of DNPH’s for melting-point 
determinations. Heptane saturated with methanol was used to develop the 
columns. In preparing the columns, it was necessary to wash the cellulose 
powder with ethanol and dry it prior to packing, in order to remove a white, 
extractable material. Neither alumina nor silica gel columns were employed 
for fractionating the DNPH mixtures, because many of the derivatives of 
saturated carbonyls have been observed to decompose on these columns (7). 

The fractionated DNPH’s obtained by the Lynn et al. (11) method, or by 
the cellulose column procedure, were crystallized and melting points determined 
on a Fisher micro-melting—point apparatus. Mixed melting points were carried 
out by laying erystals of a known compound across erystals of the unknown 
and recording the temperature at which the first sign of melting was observed. 

Data concerning volatile carbonyls identified from skimmilks radiated at 
2 x 10® rep are presented (Table 4). Compounds occurring in trace amounts 
were tentatively identified by R, data from the two paper chromatography 
methods. Evidence for eight additional carbonyls was obtained, but they 
oceurred in such minute amounts as to render them of improbable significance 


TABLE 4 


Data on 2,4-dinitrophenylhydrazones of carbonyls found in distillates from skimmilk 
radiated at 2 x 10° rep, and control samples 








Amount of earbony! 




















Compound Melting point A max." in sample 
Unknown Authentic Mixed Radiated Control 
("C.) (mp) —(p.p.m.) - 
Acetaldehyde 166-169 168-170 166-169 357 0.05— 2.0 Trace 
Acetone 125-126 125-126 124-126 360 1.0 —10.0 1.0-10.0 
Butanone 113-115 113-115 114-115 360 0.05— 0.25 None 
Formaldehyde ne eo en s 349 Trace None 
n-Hexanal ue aehes e 360 Traee None 





*In 95% ethanol, values identical for both unknown and authentic. 
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in the flavor and odor defects. Only acetone was found in substantial quantities 
in control samples of skimmilk. 

Evaluation of flavor thresholds for compounds postulated in irradiated 
skimmilk. Tentative evidence for the presence of certain volatile sulfur com- 
pounds in irradiated skimmilk presented the questions of whether these com- 
pounds were of sufficient flavor and odor potency to be of significance; and 
if so, whether sufficient amounts of them could be collected for analysis by 
conventional miero-chemical methods. In an attempt to answer these questions, 
threshold values were determined for the sulfur compounds and certain others 
considered to be of possible importance in the problem. The evaluations were 
made by preparing various levels of the individual compounds in raw skimmilk 
or water at 20° C., and determining the average concentration at which five 
experienced observers could detect the compound 50% of the time. Methyl 
sulfide, because of its natural occurrence in milk (13), and methyl mercaptan, 
were evaluated in distilled water. Methyl mercaptan is unstable and thus 
its actual threshold may be considerably lower than the figure given (Table 5). 


TABLE 5 
Flavor threshold values for a number of compounds of interest in the 
radiation-induced off-flavor of skimmilk 


Medium of 





Compound evaluation Threshold“ Flavor quality 
(p.p.m,) 

Acetaldehyde Skimmilk 1.3 Burnt, malty 
Acetone Skimmilk 500 Chemical, medicinal 
Butanone ., Skimmilk 50 Fermented, sour-milk 
Methy!] disulfide Skimmilk 0.021 Putrid, burnt 
Methy! sulfide Water 0.012 Malty, cowy 
Methy! mereaptan Water 0.002 Putrid, cooked-cabbage 


“Average values derived from results of five observers. 


Data in this table clearly illustrate the extreme flavor potency of the sulfur 
compounds. The very high average threshold’ ‘(500 p.p.m.) for acetone sug- 
gests that it is of limited importance in certain off-flayors previously attributed 
to its presence in milk. The threshold values for the sulfur compounds (Table 
5) are in the realm of parts per billion, which fact was of value in designing 
measures for their identification. 


DISCUSSION 


The limited degree of off-flavor and odor observed in samples of skimmilk 
radiated at 2 X 10° rep was somewhat surprising. The consensus of the judges 
indicated that the treatment induced a mild but definite malty, caramel-like off- 
flavor. The flavor was somewhat suggestive of sunlight flavor in milk, although 
the dominant feature of maltiness appears to be a unique result of radiation. 
At the 5X 10° rep dosage, the over-all flavor character of skimmilk was 
intensified, and a putrid character suggestive of methyl mereaptan and methyl 
disulfide was observed. 
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The simplified milk systems revealed interesting information on the origin 
of the off-flavor (Table 1). Organoleptic observations indicated that the malty, 
cearamel-like flavor originates primarily from the diffusible material of skim- 
milk. That the flavor does not result simply from lactose decomposition alone 
also is evident. The strong putrid flavor and odor of the skimmilk dialysate 
and of the sodium caseinate sols, and the mild degree of this flavor in irradiated 
skimmilk suggest an inhibitory mechanism resulting from the presence of the 
diffusate fraction of the milk. Furthermore, the similarity of odor and flavor 
of the irradiated dialysate and of irradiated caseinate preparations demon- 
strates that casein is a major contributor to’ the putrid-type defect observed. 

The change in pH of lactose solutions owing to radiation indicated that it 
may be a source of acids produced by radiation of skimmilk. However, the 
fact that the irradiated solutions were practically flavorless, except for faint 
sweetness and sourness, suggests that the acids involved are of no direct 
importance from a flavor standpoint. 

In general, the changes in nitrogen distribution of irradiated skimmilk 
revealed protein fragmentation. It seems probable that the increase in noncasein 
nitrogen could result from casein fragmentation; whereas, the decrease of the 
albumen-globulin fraction may have resulted both from fragmentation and from 
its aggregation with casein. The positive reaction of irradiated skimmilk to 
the nitroprusside test suggests denaturation of §-lactoglobulin which may be 
similar to that induced by heating milk (10). In some other respects, the 
irradiated milk resembled heated milk, particularly with regard to the caramel- 
type off-flavor and visible evidence of browning. However, recent work (16) 
has shown certain differences between the mechanisms of heat and radiation- 
induced browning. 

The distillation procedure employed for recovery of the volatiles was effee- 
tive in removing most of the flavor material from irradiated samples, with the 
exeeption of the caramel-type flavor. This observation appears partially to 
substantiate the contention of Wertheim et al. (16), that removal of volatiles 
by vacuum treatment during radiation of milk is effective in preventing off- 
flavor and odor. The caramelized flavor, which is relatively nonvolatile and 
associated with browning of milk, is not a unique problem of radiation. Rather, 
heat treatments and storage conditions may serve to bring about this defect 
in a number of dairy products. In view of its substantial ramifications (12), 
the caramelized flavor problem was excluded from the scope of the present 
investigation. Study of the group of potent and disagreeable-smelling sulfur 
compounds, which appear to be characteristic products of ionizing radiations 
in proteinaceous foods, was considered worthy of emphasis. The second paper 
of this series provides evidence regarding the identity and possible origin of 
these and certain other compounds, produced by radiation of skimmilk and 
sodium caseinate sols. 

SUMMARY 


To gain insight into the radiation-induced flavor and odor problem of 
skimmilk, the effects of ionizing (gamma) radiations at two dosages, 2 x 10® 
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and 5 X 10® rep, on skimmilk and certain of its fractions were studied. Among 
the effects noted were fragmentation and aggregation of the proteins, activa- 
tion of sulfhydryl groups, lowering of pH, and an increase in titratable acidity, 
browning, and the production of off-flavor and odor compounds. All of these 
changes were intensified at the 5 X 10° rep level of radiation. 

Of the volatile carbonyl compounds produced in skimmilk by radiation, 
acetaldehyde seems to be the only one of flavor significance (malty). The prin- 
cipal radiation-induced off-flavor appears to arise from a group of potent, 
disagreeable-smelling sulfur compounds. Methyl mercaptan, methyl sulfide, 
and methyl disulfide are postulated as dominant members of this group. These 
compounds originate primarily from the milk protein (casein). Radiation of 
aqueous lactose solutions produced acids which, outside of sourness, had no 
flavor or odor. 
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FLAVOR AND ODOR DEFECTS OF GAMMA-IRRADIATED SKIMMILK. 
Il. IDENTIFICATION OF VOLATILE COMPONENTS BY 
GAS CHROMATOGRAPHY AND MASS SPECTROMETRY ! 


E. A. DAY,’ D. A. FORSS,*® anp 8S. PATTON 
Department of Dairy Science 
Pennsylvania Agricultural Experiment Station, University Park 


Compounds in the volatiles from irradiated skimmilks, sodium caseinate 
sols, and untreated control samples were identified by a combination of gas 
chromatographic and mass spectrometric analyses. Of the compounds iden- 
tified in irradiated skimmilk, methyl sulfide and acetaldehyde were the 
only ones of off-flavor and odor significance, causing the malty defects. 
Although methyl mercaptan and methyl disulfide were not identified in 
treated skimmilk samples, organoleptic observations suggested them as 
contributors to the putrid flavor. Six compounds were identified in the 
volatiles from irradiated sodium caseinate sols. The putrid, cooked cab- 
bage—like odor appeared to be due to methyl mercaptan. Methyl disulfide 
was not identified chemically, but organoleptically it was suspected of being 
present. The off-flavors result from the degradation of amino acid arising 
from milk proteins. The possible precursors to the radiation-induced off- 
flavors are discussed. Hditor. 


Studies reported in the preceding paper (3) indicated that the off-flavor 
material of irradiated skimmilk could be elassified into two eategories on the 
basis of volatility. Under the conditions for recovery, the malty, putrid, and 
burnt-protein off-flavors were distillable; whereas, the caramel-like defect re- 
mained with the residue. This paper deals with the identification of compounds 
in the volatile fractions of skimmilks irradiated at 2 « 10° and 5 X 10® rep, 
sodium easeinate sols irradiated at 2 * 10° rep, and their respective untreated 
controls. Identification of the compounds was based on data from gas chromato- 


graphie and mass spectrometric analyses. 


EXPERIMENTAL PROCEDURE AND RESULTS 


Preparation of volatiles for gas chromatographic analysis. The distillation 
procedure, described in the preceding paper, allowed large concentrations of the 
volatiles from the irradiated milk systems to be collected in Traps 5 and 6 of the 
apparatus (see Figure 1 of preceding paper). Furthermore, the material caught 
in these traps was practically free of water and thus could be concentrated into 
Trap 7 for subsequent gas chromatographic analyses. The volatiles collected in 
Traps 5 and 6 were distilled into Trap 7 by manipulation of temperature and 
pressure. In the course of this transfer, excessive CO, was removed by subli- 
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mation. With valves ‘‘e’’ and **d’’ closed, Trap 7 then was removed from the 
distillation apparatus and, while cooled by an ethanol—dry ice bath, connected 
to the inlet of the gas chromatography column. 

Gas chromatography of the condensed volatiles. ‘A Podbielniak ‘* Chromacon’”’ 
Series 9400 gas chromatography apparatus was used for fractionating the vola- 
tiles from the skimmilk and caseinate systems. Several changes were made in 
the design of the instrument, in order to provide the neeessary versatility for the 
investigation. The sample inlet system was redesigned, so that a U-trap (Trap 7) 
containing material for fractionation could be connected and the volatile ma- 
terial conveniently introduced onto the head of the column without excessive 
manipulation. The stainless steel inlet valve block (with the U-tube attached) 
is illustrated (Figure 1). The valves were made so that the carrier gas could 
pass through, or by-pass, the U-tube. The outlet from the instrument was re- 
constructed and fitted with a tapered joint, which allowed direct attachment of 
traps for collection of fractions emerging from the column. Both the inlet and 





Fie. 1. Sample inlet valve block of the gas-chromatography unit with U-trap attached. 
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the outlet were heated by heating wires, which could be controlled by rheostats 
for any desired temperatures to 200° C. 

Three different immobile phases were used in columns for fractionating the 
volatiles from the milk systems. The immobile phases were supported on 30- 
to 60-mesh firebrick (Fisher Scientific Co.). The column packings used were 
dinonylphthalate-firebrick (1:2 w/w), paraffin oil—firebrick (1:2 w/w), and 
‘*Carbowax 400’’ (a polyethylene glycol, M.W. 400)-firebrick (3:7 w/w). The 
packings were prepared by dissolving the immobile phases in suitable low-boiling, 
water-free solvents and shaking with the required amount of firebrick in a 
separatory funnel. Most of the solvent then was evaporated from the packing 
material on a steam bath and the remainder removed under reduced pressure at 
100° C. 

The gas chromatography column was a 72-inch, U-shaped, stainless steel tube, 
one-fourth of an inch in diameter. The packing material was placed in the column 
by filling each side while constantly vibrating the tube with an electric marking 
tool. After plugging the ends of the packed column with glass wool, it was 
attached to the instrument. As a precautionary measure, all columns were flushed 
at a temperature of 120° C. with nitrogen for five hours, in order to remove any 
contaminants. This was especially important where the columns were used in 
fractionating the volatiles for subsequent mass spectral analyses. 

The U-trap containing the volatiles to be fractionated was attached to the 
column inlet valve block in the manner shown (Figure 1). During this time 
helium was passing through the column but was by-passing the U-trap. The 
ethanol—dry ice bath then was removed from the U-trap and, in rapid succession, 
the U-trap was quickly heated with hot paraffin oil (180° C.) and the valves of 
the inlet block were turned to direct the flow of helium through the U-trap, 
thereby flushing the volatiles onto the column. Then the U-trap was again by- 
passed by quickly returning the inlet valves to their original positions. The com- 
ponents obtained were detected as they emerged from the end of the column, by 
means of a thermal conductivity cell, and peaks representing each fraction were 
recorded on a chart by a self-balaneing recording potentiometer (Minneapolis- 
Ifoneywell). 

Tentative identities for fractional components from the various volatile 
mixtures were obtained by smelling the components as they emerged from the 
column, and by comparing their retention volumes with those of authentic 
compounds. The retention volume of a component is the volume of carrier gas 
passed through the column, from the start of fractionation until the component 
reaches the column exhaust as detected by the recorder. Table 1 presents re- 
tention volumes of authentic compounds and those of components obtained by 
fractionation of the volatile mixtures from irradiated skimmilk and sodium 
caseinate sols, on columns containing the three different immobile phases. 

Mass spectral analysis of components from gas-chromatogrammed volatiles. Gas 
chromatography columns containing ‘‘ Carbowax 400’’—firebrick (3:7 w/w) were 
used in fractionating the volatiles from skimmilk irradiated at 2 « 10° and 


5 << 10° rep, sodium ecaseinate sols irradiated at 2 < 10° rep, and their respective 
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TABLE 1 
Comparison of retention volumes of volatile fractions from irradiated skimmilk 
and caseinate preparations, with those of authentic compounds 





Volatiles from aqueous 3% 





Volatiles from skimmilk sodium caseinate 
Authentic compounds radiated 2 X 10° rep radiated 2 X 10° rep 
Compounds Retention volume Fraction Retention volume Fraction Retention volume 





A. Gas-chromatographie columns containing dinonylphthalate-firebrick (1:2 w/w), 
operating temperature of 65° C. 


(ml. helium) (No.) (ml. heliwm) (No.) (ml. helium ) 
Methyl mercaptan 191 1 202) One 
Acetaldehyde 197 1 200 1 202) fraction 
Methyl alcohol 270 2 280 
Ethyl alcohol 320 3 320 2 315 
Methyl! sulfide 386 4 364 3 390 
Acetone 160 5 462 4 450 

sutanone 585 


B. Gas-chromatographie columns containing paraffin oil-firebrick (1:2 w/w), 
operating temperature of 65° C. 


Acetaldehyde 175 1 160 1 185) One 
Methy! mereaptan 204 2 200) fraction 
Methyl! aleohol 318 2 320 

Methy! sulfide 442 3 450 3 440 

Acetone 512 4 500 4 515 

Ethyl aleohol 602 5 605 5 600 


C. Gas-chromatographic columns containing ‘‘Carbowax 400’’-firebrick (3:7 w/w), 
operating temperature of 75° C, 


Methyl mereaptan 235 ] 232 
Acetaldehyde 310 ] 312 2 308 
Methyl sulfide 380 2 378 3 376 
Acetone 645 3 630 4 640 
S3utanone 1,020 4 960 5 £90 
Methyl alcohol 1,260 5 1,330 

Ethyl! aleohol 1,524 6 1,528 6 1,520 





untreated controls for subsequent mass spectral analysis. A freshly-packed 
column was used for each analysis. In the fractionation of a particular mixture, 
each component emerging from the end of the chromatography column was col- 
lected in a liquid nitrogen-cooled trap and then analyzed by mass spectrometry. 
Figure 2 illustrates the type of traps employed and the manner in which they 
were connected in series. The time required for each component to travel from 
the detector cell to its respective trap was predetermined. This enabled collection 
of each component in individual traps, without contamination with preceding or 
succeeding components from the column. 

Since liquid nitrogen was used as the coolant for the component collection 
traps, it was necessary to connect the traps in series, and to provide a safety 
trap followed by a bubbling tube at the end of the series. The safety trap pre- 
vented moisture and air from being drawn into the collection traps. The bubbling 
tube merely indicated that the system was under positive helium pressure. This 
is particularly important when liquid nitrogen is employed as the coolant. Under 
negative pressure, oxygen from the air will condense in the liquid nitrogen traps. 

After the volatiles from the irradiated and nonirradiated control samples 
were fractionated by gas chromatography, the components collected in the liquid 
nitrogen—cooled traps were analyzed on a General Electric Mass Spectrometer. 
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Fig. 2. Series of component collection traps, used for collecting gas-chromatogrammed 
fractions for subsequent mass spectral analysis. 


Each spectrum obtained was qualitatively evaluated by conventional procedures 
(2,5,7) for establishing the identity of the responsible compound|s]|. The Cata- 
log of Mass Spectral Data (1), published by the American Petroleum Institute 
(A. P. L.), was used as the principal source of reference spectra. 

Figure 3 represents a gas chromatogram obtained by fractionating the vola- 
tiles from six liters of skimmilk irradiated at 2 « 10° rep, and Figure 4 depicts 
the fractionated volatiles from a sodium easeinate sol given the same irradiation 
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Fig. 3. Gas chromatogram of volatile material from skimmilk radiated 2X 10° rep; 
immobile solvent: 30% ‘‘Carbowax 400’’ on 30-60 mesh firebrick; carrier gas: helium; flow 
rate: 40 ml/min; temperature: 75°C. 
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Fig. 4. Gas chromatogram of volatile material from a 3% sodium easeinate sol radiated 
2X 10° rep; immobile solvent: 30% ‘‘Carbowax 400’’ on 30-60 mesh firebrick; carrier gas: 
helium; flow rate: 40 ml/min; temperature: 75°C. 


dosage. The compounds giving rise to the various peaks were identified by re- 
tention volume data and by collecting the components in the designated traps 
and analyzing the material in the mass spectrometer. Volatiles from the same 
quantity of skimmilk irradiated at 5 10° rep gave practically the same pattern 
as shown in Figure 3, except that the peak areas were greater for the higher 
dosage levels. This indicates that the amount of volatiles increased with an in- 
erease in irradiation dosage. Gas chromatograms of volatiles from nonirradiated 
control samples of both skimmilk and caseinate are not presented, since acetone 
was the only volatile revealed in these media. 

Under ideal conditions, standard spectra of authentic compounds should be 
obtained on the same instrument employed for analyzing the unknown material, 
but the high cost of mass spectral analysis precluded these measures. However, 
preliminary observations revealed that spectra published by the American 
Petroleum Institute (1) were suitable for use as standards in qualitative analysis, 
provided the spectra were obtained on Consolidated Mass Spectrometers. Evalua- 
tions of the crude spectra were simplified, since most of them contained mainly 
one compound. The mass spectral data fully confirmed the identities assigned 
the various components in Figures 3 and 4. For the sake of brevity, only mass 
spectral data for one of the more complex fractions are presented (Figure 5). 
The ‘‘ Carbowax 400’’ columns were not capable of completely separating methyl 
sulfide and acetaldehyde in the volatile mixtures, under the conditions employed 
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Fig. 5. Mass spectral analysis of gas-chromatogrammed material from Trap No. 1 of 
Figure 3. 


for fractionation. Hence, these two compounds were collected in the same trap 
and were analyzed simultaneously in the mass spectrometer. The crude spectrum 
for such a mixture is presented in Part A of Figure 5; whereas, Part B of the 
same figure shows the relative peak heights that were contributed by the two 
compounds. It should be noted that acetaldehyde and methyl sulfide have their 
main peaks at different m/e in the spectrum, which simplified their identification. 
It is notable also that the crude spectrum is completely accounted for on the 
basis of these two compounds. 


DISCUSSION 


Of the compounds identified in the volatiles from irradiated skimmilk, only 
methyl sulfide and acetaldehyde appear to be of significance to the off-flavor and 
odor defect. Both compounds exhibit a malty-type off-flavor, which was a con- 
sistent major criticism made by the judging panel in the flavor evaluations of 
irradiated skimmilk. In view of the flavor threshold values determined for the 
earbonyls and the sulfur compounds (see preceding paper), and the observed 
mild odor intensities of both methyl and ethyl alcohol, it appears that acetone, 
butanone, and the mentioned alcohols are of minor importance as off-flavor and 
odor contributors. 
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Organoleptic observations consistently suggested the presence of a faint 
putrid off-flavor, owing to methyl mereaptan and methyl disulfide in irradiated 
skimmilk samples. However, neither of these compounds was conclusively iden- 
tified in this medium. The flavor thresholds for these two compounds were ob- 
served to be at levels of parts per billion, which might have allowed their detection 
organoleptically but not by the procedures employed for their isolation and 
identification. 

Methyl mercaptan appeared to be the major off-flavor and odor substance of 
the irradiated sodium caseinate sols. This compound exhibits a putrid, cooked 
cabbage—type odor, which was very characteristic of the irradiated caseinate 
preparations. In this medium, methyl] sulfide and acetaldehyde are apparently 
of secondary importance to methyl mercaptan, from the standpoint of flavor and 
odor. Again, as was the case with irradiated skimmilk, methyl disulfide was not 
identified ; yet, judging from the odor and flavor of the irradiated caseinate, and 
the ease with which methyl mereaptan can be oxidized, the disulfide is suspected 
of contributing to the radiation-indueed defects. This compound (b.p. 116 to 
118° (.), if present, may have been sufficiently involatile to have condensed 
before reaching the liquid-nitrogen traps. 

The fact that acetaldehyde and methyl sulfide were revealed in irradiated 
skimmilks and sodium easeinate sols suggests milk protein as their major pre- 
cursor. The specific amino acids involved are not known. However, the source 
of the sulfur compounds appears to be limited to the sulfur-containing amino 
acids, and acetaldehyde has been revealed as an irradiation product from aqueous 
solutions of alanine (6). The most attractive explanation for the formation of 
the identified compounds may coneern production of free radicals involving 
water, air, and amino acids. The radicals could combine in various ways to yield 
the compounds identified in this study (see Table 2). 

In the two irradiated systems, skimmilk and sodium easeinate, methyl alcohoi 
was detected only in the former and methyl mereaptan only in the latter. The 
structural similarities of these two compounds are evident and the difference in 
their occurrence seems best explained on the basis of —SH group availability. 
In milk undergoing heat-induced browning, —SH groups disappear (4). A 


TABLE 2 


Free radicals which may be intermediates to volatile compounds produced 
by irradiation of skimmilk systems 














Compounds Intermediates Origins 
Acetaldehyde CH.CH:: + -OOH Alanine + H.0 + O. 
Acetone (CHs)2CH- + -OOH Valine, leucine + H.O + O, 
Butanone C2H;s(CHs)CH- + -OOH Isoleucine + H.O + O2 
Methyl! alcohol CH:s: + -OH Many sourees + H.0 
Ethyl aleohol CH:CHe- + -OH Many sources + H:-O 
Methyl mereaptan CH:S: + -H Methionine + H:O 

or 
CHs: + -‘SH Many sources + cysteine 


Methyl sulfide 


CH;S: + -CHs Methionine + many sources 
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parallel situation may occur in irradiated skimmilk, but not in irradiated sodium 
caseinate sols, because the latter contain no lactose and do not brown. 

The procedure employing gas chromatography in conjunction with mass 
spectrometry offers an ideal method for the study of flavors and odors. Com- 
pounds occurring in trace quantities as mixtures are difficult to identify by 
conventional methods, but are relatively easy to resolve and elucidate by use of 
these instruments. The identification of methyl mercaptan and methyl sulfide 
from the irradiated samples illustrates this point. Under the conditions, it is 
doubtful whether either of these compounds could have been conclusively identi- 
fied by any other means. 


SUMMARY 


Identification of compounds in the volatiles from irradiated samples of skim- 
milk, sodium caseinate, and their respective untreated controls was based on the 
following evidence: The retention volumes of peaks arising in gas chromatograms 
of the volatiles were compared with those of authentic compounds on gas- 
chromatography columns containing three different immobile phases. The com- 
ponents obtained by gas chromatography of volatiles on ‘‘Carbowax 400’’—fire- 
brick columns were analyzed by mass spectrometry. Identification efforts were 
eonfined to those compounds not effectively trapped in a wet-ice or an ethanol- 
dry ice bath at 20 to 30 mm. Hg pressure. 

Methyl sulfide, acetaldehyde, acetone, butanone, and methyl and ethyl] alcohol 
were identified in skimmilk irradiated at both 2 « 10° and 5 & 10° rep. Methyl 
mereaptan, methyl sulfide, acetaldehyde, acetone, butanone, and ethyl alcohol 
were identified in aqueous three per cent sodium caseinate sols irradiated at 
2 10° rep. Only acetone was revealed in control samples of skimmilk and 
caseinate. 

Of the compounds identified in irradiated skimmilk, methyl sulfide and 
acetaldehyde were the only ones of off-flavor and odor significance ; whereas, the 
same compounds were of secondary importance to methyl mercaptan in the odor 
and flavor defect of irradiated caseinate sols. The malty defect of irradiated 
skimmilk is believed to be owing to methyl sulfide and acetaldehyde, and the 
burnt-protein, putrid-type defect of irradiated sodium ecaseinate appears to be 
due to methyl mereaptan and methyl disulfide. Origin and mode of formation 
of the identified compounds are discussed. 
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AN INVESTIGATION OF THE INHERITANCE OF FEMALE 
REPRODUCTIVE PERFORMANCE AND LONGEVITY, 
AND THEIR INTERRELATIONSHIPS WITHIN 
A HOLSTEIN-FRIESIAN HERD ** 


C. J. WILCOX, K. O. PFAU, ann J. W. BARTLETT 


New Jersey Agricultural Experiment Station, Sussex 


The breeding efficiency and longevity of 575 cows were studied over a 
30-year period. The heritability estimate of breeding efficiency was + 0.32, 
that of longevity, +0.37, and the correlation between the two was nearly 
zero. The selection for these characteristics is justified, if efficiency and 
longevity are to be achieved. Fditor. 


Efficient reproductive performance and long life are essential qualities in the 
dairy cow and contribute to the sound economies of dairying. The object of this 
investigation has been to determine within a single herd heritability estimates of 
breeding efficiency, in terms of calving interval, and longevity, in terms of 
number of parturitions, and to measure any existing interrelationships of these 
characteristics. 

A number of heritability estimates have been made from diverse dairy-cow 
populations on various phases of reproductive performance. Among intra-herd 
half-sibs in New York artificially bred herds, Dunbar and Henderson (2) esti- 
mated heritability of nonreturns to first service to be 0.004; of calving interval to 
be 0.0. In a study of the Beltsville herd, Pou et al. (7) obtained heritability esti- 
mates of 0.05 when based on regularity of estrus, of 0.07 when based on number 
of services per conception, and of 0.07 when based on interval from first service 
to conception. Legates (5) reported heritability estimates of 0.026 and 0.0 from 
studies of services per conception and length of calving interval, respectively. 

Very little work has been reported concerning studies of longevity in dairy 
eattle. Gilmore (3) noted that experimental evidence which would indicate the 
influence of inherited factors on longevity was meager. While studying occur- 
renee of cystic ovaries in Holstein cows, Casida and Chapman (1) established a 
significant correlation of 0.157 between dams and daughters, in respect to the 
length of time spent in the herd. 

A rather close relationship between reproductive efficiency and probable 
number of successful gestations of cows in the same herd was indicated by Spiel- 
man and Jones (9). They obtained a significant correlation of 0.804 + 0.026, 
where reproductive efficiency was measured in terms of calving intervals, and 
longevity in terms of number of established pregnancies. 
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EXPERIMENTAL PROCEDURE 


Records were available from the Overbrook Dairy Herd of the Essex County 
Hospital in Cedar Grove, New Jersey. A population of 575 females was studied, 
which covered the period from 1923 to 1953. A minimum of environmental 
variations existed during this period, with few changes in management personnel, 
and a high level of feeding. 

Heritability of breeding efficiency. This measure of reproductive performance 
was based on calving interval and calculated from the following formula: 


Breeding efficiency = S25 5 
D 

where V equals the total number of parturitions, and D equals the number of 
days from the first to the last parturition. In this formula, the first reproductive 
eyele of each cow has been excluded, because of the excessive influence of environ- 
ment. In addition, reproductive cycles after the sixth parturition were excluded, 
because of suspected bias caused by special managerial practices in favor of the 
proven older cows. 

Further limitations were placed on the females which were to qualify for the 
study. A number of factors tended to prevent many animals from giving a true 
picture of their reproductive ability. Animals which left the herd because of 
brucellosis, tuberculosis, kidney infections, and other related diseases were 
excluded. Also excluded were animals which had to be removed because of 
accidental causes, hardware, etc. Included in the study were all those animals 
which had an opportunity to stay in the herd so long as they were economically 
profitable milk producers, animals which were judged and selected on their own 
merits rather than by some criterion associated with environmental influence, 
such as one of those mentioned above. This practice should not change the 
environmental influence on reproductive performance, but should make the 
analysis more sensitive, by removing confounding factors which could conceiv- 
ably bias the resulting heritability estimate upward or downward. 

Even with the above animals omitted, a number of reproductive cycles ending 
in abortion remained. These evcles were excluded. Any pregnancy lasting less 
than 250 days was considered an abortion. 

Zstimates of heritability were obtained from the intra-sire regression of 
daughters on dams and by applying the methods of the analysis of covariance as 
outlined by Snedecor (8). A minimum of six dam-daughter pairs was established 
for the inclusion of any one sire’s progeny. 

Heritability of longevity. The unit measure of longevity used was the success- 
ful parturition, based on the total number of normal parturitions experienced 
by each female. Basically, a successful parturition was one which resulted in a 
normal, full-time, and living ealf. Although a number of calves were born dead, 
died at birth, or died shortly after, these dams were credited with successful 
parturitions if the pregnancies were otherwise normal and followed by apparently 
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normal lactations and reproductive cycles. Thus, a quantitative measure of 
reproductive performance was used. It was based on the actual number of 
successful parturitions, rather than on a measure expressed as a percentage of 
a theoretical ideal. 

‘xclusion of animals unduly influenced by environmental conditions beyond 
their control was based on the same criteria as in the study of breeding efficiency. 
The estimates of heritability were obtained in a similar manner. 

Since animals were included which had experienced only one parturition, a 
greater number of animals qualified for the longevity study than for the breeding 
efficiency study. The studies were similar otherwise. 

The relation of breeding efficiency and longevity. All animals with two or 
more parturitions were analyzed by least squares correlation procedures, to 
establish an over-all intra-cow correlation between breeding efficiency and 
longevity. As comparable companion studies, two analyses were undertaken. 
The first included all of the females, regardless of the reason of disposal. The 
second ineluded the remainder of the population, after the animals which left 
the herd on aceount of strictly environmental causes were excluded. To validate 
these results further, a method of analysis involving the use of a frequeney table 
designed by Goulden (4) was completed on the same two female groups. 


RESULTS 

Heritability of breeding efficiency. The aforementioned qualifications limited 
the study to the daughters of six sires. The mean breeding efficiencies of the 
dams and their daughters and the number of intra-sire pairs are presented 
(Table 1). 

To ascertain the degree of inheritance of the characteristic, the correlation 
and regression coefficients were calculated from the sums of squares and products 
of dams and their daughters by the individual sires. They represent the average 
intra-sire relationship of daughters and dams and also are presented in Table 1. 
The average within-sire correlation and regression coefficients are presented 
in the last line of the table. Since a test of the differences among the individual 
regression coefficients did not prove significant, the average regression coeffi- 
cients best described conditions existing in the population. 


TABLE 1 


Individual and over-all means, with correlation and regression coefficients, of 
breeding efficiency of the dam-daughter groups of six sires 











Sire No. of Mean breeding efficiency Coefficients of 
pairs Dams Daughters Correlation Regression 
1 40 85.395 84.397 +0.2932 +0.2218 
2 46 88.774 90.033 +0.0146 +0.0120 
3 12 90.665 89.937 +0.0689 +0.1359 
+ 19 87.363 86.576 +0.6073** +0.4333** 
5 6 81.895 81.655 —0.0857 —0.1037 
6 9 87.022 86.851 +0.0893 +0.1202 
Total or Av. 132 87.287 87.221 +0.1856* +0.1617* 





* Significant at the five per cent level of probability. 
** Significant at the one per cent level of probability. 
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Lush (6) indicated that the doubled intra-sire regression of daughters on 
dams gives a valid estimate of the heritability of a characteristic. The doubled 
over-all regression coefficient of +0.1617 (significant) is evidence that the herita- 
bility of this measure of reproductive performance is 32% in this population. 

Heritability of longevity. With successful parturition as the basis of longevity, 
the same six sires qualified for study. Results of this study are presented 
(Table 2). Mean longevity of the various sire groups of daughters and their 
dams are presented. 


TABLE 2 
Individual and over-all means, with correlation and regression coefficients, of longevity 
of the dam-daughter groups of six sires 





Sire No. of Mean longevity Coefficients of 
pairs Dams Daughters Correlation Regression 
l 48 6.104 3.958 +0.2472 +0.1857 
2 54 5.704 4.722 +0.1454 +0.1703 
3 14 5.148 4.571 —0.4705 -0.9208 
4 19 5.579 4.000 +0.5683 +0.3958 
5 S 4.000 3.375 +0.4706 +0.4688 
6 10 4.800 3.600 +0.0867 +0.0556 
Total or Av. 153 5.614 4.235 +0.1992* +0.1873 


* Significant at the five per cent level of probability. 


As before, the individual intra-sire regression and correlation coefficients 
represent the average within-sire relationship between dams and daughters. 
These, and the over-all correlation and regression coefficients, are presented. 
A test of the differences among the individual regression coefficients did not prove 
significant. Thus, the over-all regression coefficient most validly describes the 
genetic effect of dams on daughters in this population. 

As an estimate of the heritability of the characteristic, the regression co- 
efficient of +0.1873 (significant) is doubled. The resulting total indicates that 
37% of the variation in longevity among the individuals may be attributed to 
their genetic makeup. 

Relationship of breeding efficiency and longevity. A total of 422 females 
qualified for the analyses of the intra-cow relationship of these two factors. An 
over-all correlation coefficient of —0.0187 (not significant) resulted. When the 
environmentally affected females were excluded, the corresponding correlation 
coefficient for 286 animals was —0.0415 (not significant). Use of a frequeney 
table, though possibly less sensitive, resulted in coefficients of +0.0336 and 
—0.0095, respectively. Again, neither of these coefficients was significant. 


DISCUSSION 


A preponderance of the related literature, of which only a selected portion 
has been mentioned, has indicated that the expressed hereditary influence on 
reproductive performance was small. If greater hereditary influences did actually 
exist in the populations studied, they were overshadowed by environmental in- 


fluences. 
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The exclusion of animals which had no opportunity to give a legitimate ac- 
count of their true inherent ability may have brought forth existing trends, here- 
tofore masked by environmental influences. The fact that inter-herd variation 
is excluded in the study doubtlessly accounts, in part, for the results. Another 
factor may well be the particular managerial practices used throughout the 
history of the herd. 

There are few comparable studies in the current literature and, therefore, 
this study concerning longevity must stand on its merits. 

The best estimate of the heritability of breeding efficiency is 32% in this 
population. The heritability of longevity is 37%. It is apparent that selection 
for these characteristics is justified, and perhaps required, if efficient and long- 
lived cows are to result. Further, their selection should be emphasized through- 
out dairy-cattle breeding, if trends in evidence here exist in other populations. 

The nonexistence of a phenotypic relationship between female reproductive 
performance, as measured by breeding efficiency, and longevity, as measured by 
successful parturition, logically preeludes the existence of genetic interactions. 
This lack of correlation indicates that they are very probably inherited as sep- 
arate characteristics. Therefore, in a selection program they must be treated 
as individual traits, since selection for one characteristic apparently will not 
affeet the other. 


CONCLUSIONS 


An intra-herd study of Holstein-Friesian cattle, in regard to the heritabilities 
of breeding efficiency, and longevity, and their interrelationships, resulted in 
the following estimates : 


(1) The heritability of breeding efficiency was +0.32. 
(2) The heritability of longevity was +0.37. 


(3) The correlation between breeding efficiency and longevity was not sig- 
nificant (close to zero). 


In this particular population, selective measures would have been justified, 
and promised success when individual consideration was given to both charae- 
teristics. 
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THE FAT-GLOBULE MEMBRANE OF NORMAL COW’S MILK. 
I. THE ISOLATION AND CHARACTERISTICS OF TWO 
MEMBRANE-PROTEIN FRACTIONS * 


C. T. HERALD ® * anp J. R. BRUNNER 
Department of Dairy, Michigan Agricultural Experiment Station, East Lansing 


Cold 35% ethanol-in-ether was used to break the fat globule lipoprotein 
complex. The protein(s) recovered consisted of a soluble and an insoluble 
fraction of about equal distribution, based on their solubility in 0.02 M 
sodium chloride. The soluble fraction contained 11.10% N, 0.7% 8, 0.46% 
P, 7.06% ash; was Molisch-positive, reduced Fehling’s solution, and was 
nitroprusside-negative after heating to 75°C. The insoluble fraction con- 
tained 13.8% N, 0.94% 8, 0.23% P, 2.08% ash, and was Molisch-negative 
and nitroprusside-positive after heating to 75°C. Alkaline phosphatase 
was concentrated in the soluble, and xanthine oxidase in the insoluble, 
fraction. The insoluble fraction was tentatively classified as a pseudokeratin. 
Editor. 


The nature of the fat-globule membrane has challenged the interest of in- 
vestigators for more than a century. King (12) has published a comprehen- 
sive review of the literature. The fat-globule membrane is recognized generally 
as a complex system, composed chiefly of phospholipides, high melting triglye- 
erides, and proteins. Enzymes, notably alkaline phosphatase and xanthine oxi- 
dase, and various metabolites, have been associated with the membrane materials 
of normal cow’s milk (15, 22). Workers in this laboratory conducted experi- 
ments designed to characterize the physical and chemical nature of the most 
closely associated protein constituents of the membrane (3, 8). A limting factor 
in these investigations has been the inability to achieve optical clarity in ex- 
perimental solutions of the isolated protein material. Possible explanations for 
this characteristie are: (@) the incomplete cleavage of the lipoprotein complex, 
(b) the partial denaturation of the membrane proteins by techniques used in 
the isolation of these materials, and (c) the presence of proteins which are in- 
herently insoluble in the usual protein solvents. 

The present investigation was instigated in quest of improved techniques 
applicable to the isolation of physically and chemically unaltered membrane 
proteins. Observations pertinent to the preparative procedure, and related 
chemical and physical characteristies of two protein fractions of the fat-globule 
membrane, are reported. 


Received for publication Mareh 8, 1957. 
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EXPERIMENTAL PROCEDURE 


The milk used in this study was unpasteurized, pooled herd milk, received 
in the Michigan State University Dairy, which tested approximately 3.6% fat 
and 12.30% total solids. 

Isolation of the fat-membrane proteins. Fat-membrane proteins were pre- 
pared according to the flow diagram illustrated (Figure 1). Approximately 
20 gallons of raw milk was separated at 46° C. The methods for washing the 
eream and preparing the serum were similar to techniques reported previously 
(3, 17, 20). The fat-membrane complex was concentrated by salting-out the 
serum suspension by the slow addition of a calculated amount of a saturated 
solution of ammonium sulfate, until the serum was approximately 2.2 M with 
respect to the salt, followed by centrifugation at 25,000 < G for 30 minutes. 

Cleavage of the lipoprotein complex was accomplished by the addition of 
a cold (0 to —5° C.), 35% ethanol-in-ethyl ether solution at the rate of 100 


FRESH RAW MILK 
Separated at 46°C. 


30% CREAM 


Woshed six times with three volumes 
of water at 40°C 


WASHED CREAM 
Churned after standing overnight 


MILK FAT AND SERA 


Warmed to 38°C., separated with 
laboratory seporator 








[ l 
MILK FAT MEMBRANE-CONTAINING SERUM 


Salt out with 22M(NH4)2S0,, 
Centrifuge to concentrate, 
finally centrifuge at 25,000 G 
for 30 min 


CONGENTRATED MEMBRANE (34-36% SOLIDS) 


50g. added to 100 mi. of 35% 
EtOH in ether ot O° to -5°C. 
Agitated 15 min. and filtered in 
the cold, wash 5x with cold Et,0. 
Extract 3x for 10, 5 and 3 min. 
with 30°C. Et,0. Residual 
ether removed under vacuum 


FAT-GLOBULE MEMBRANE PROTEINS 


-02 M NoCl extractions, 
separated with centrifuge 








ot 25,000 G 
| ol 
SOLUBLE FRACTION INSOLUBLE FRACTION 
(SUPERNATANT) (RESIDUE) 


Fig. 1. Flow sheet showing preparative procedures for two fat-globule membrane protein 
fractions. 
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ml/50 gm. of salted-out membrane concentrate. Precautions were taken to 
avoid freezing the mixture. The alcohol and a portion of the liberated lipid 
materials were removed in five successive washings with cold ethyl ether. The 
lipids were removed from the ethanol-treated membrane by extraction with 
several portions of ethyl ether at 30° C. The residual ether was removed under 
vacuum. 

Several grams of the ‘‘lipid-free’’ membrane proteins were dispersed in 
0.02 M sodium chloride solution, agitated by gentle stirring, and centrifuged 
at 25,000 < G for 30 minutes. The clear supernatant was decanted and saved. 
The reddish-brown insoluble pellet remaining on the bottom of the centrifuge 
tube was redispersed in additional salt solution and centrifuged as_ before. 
The procedure was repeated until the supernatant was biuret-negative. The 
combined supernatants contained a ‘‘soluble’’ protein fraction; whereas, the 
‘‘insoluble’’ protein fraction consisted of the reddish-brown residual pellet. 
Samples taken for compositional analysis were preserved by lyophilization: 


whereas, freshly prepared solutions and suspensions were employed for selected 
physical and enzymatie activity observations. Typical anhydrous preparations 
of the soluble protein fraction were white; whereas, those of the insoluble frae- 
tion were reddish-brown. 

Analyses of the membrane-protein fractions. Except for eystine, the unidi- 
mensional paper chromatographic procedure of MeFarren and Mills (13) was 
adapted for the amino acid determinations. Cystine was determined by the 
microbiological method of Horn and Blum (10), utilizing protein samples 
which had been hydrolyzed for 30 minutes at 115° C. in 20% hydroehlorie acid. 
Sulphur was determined by the Pregl (19) combustion micro-method, and 
nitrogen by a modified method of Menefee and Overman (14). Samples for 
phosphorus determinations were prepared by wet digestion, according to a 
modification of the method of Horecker, Ma, and Haas (9). The method of 
Fiske and Subbarow (5) was used for color development and related phosphorus 
estimations. Ash determinations were made on wetted samples which had been 
steam-dried and ignited at 500 to 550° C. for 15 hours. 


RESULTS AND DISCUSSION 


Preparation of the membrane-protein fractions. Thirty gallons of milk 
vielded 4,116 gm. of milk fat and 4,306 gm. of serum, which contained 1.22% 
total solids and 0.78% fat. Thus, 1.27 gm. of membrane material per 100 gm. 
of fat was recovered. Since the membrane contained approximately 40% pro- 
tein, the recovery of protein can be estimated at 0.51 gm/100 gm. of fat. Jenness 
and Palmer (/1) reported protein recoveries ranging from 0.46 to 0.86 gm/100 
gm. of fat. 

The reduction of the relatively large volume of the membrane-containing 
serum, to a membrane concentrate suitable for treatment with ethanol, was rec- 
ognized as being a critical step in the isolation of native membrane proteins. 
Concentration of the washed-cream serum by the vacuum condensing method of 
Brunner et al. (3) required approximately ten hours. The serum foamed copi- 
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ously during this operation and a portion of the membrane material adhered 
to the walls of the vacuum flask. Surface film formation and adsorption at 
interfaces are conducive to the denaturation of proteins (16); hence, such a 
procedure should be avoided, if possible. Isoelectric precipitation of the mem- 
brane material was tried and subsequently abandoned, in view of the relative 
insolubility of the ethanol-treated samples. Further, the supernatant from 
the isoelectric precipitate showed a vellowish-green fluorescence, suggesting that 
a membrane-associated flavin was being released. The method outlined herein 
permits the concentration of membrane materials subjected to a minimum of 
questionable mechanical manipulations. The concentration procedure considered 
to be most ideally adapted consisted of salting-out the membrane from serum ad- 
justed to approximately 2.2 M with ammonium sulfate. Concentration of the 
salted-out floc was accomplished by centrifugation at 25,000 x G. The concen- 
trate contained approximately 34% total solids. 

In recent years, several investigators have reported the apparent specificity 
of n-butanol as a lipoprotein cleavage agent (15, 22). An earlier report from 
this laboratory indicated considerable success in isolating fat-membrane pro- 
teins, by employing a cold ethanol treatment as a lipoprotein cleavage agent (3). 
At that time, however, the optimum concentration of ethanol which should be 
employed for this purpose was not recognized. The data (Table 1) show the 
relative effectiveness of various concentrations of ethanol or n-butanol—ethyl 
ether mixtures as lipoprotein cleavage agents. A pretreatment consisting of 
35% ethanol in ethyl ether at 0 to —5° C. vielded membrane proteins with nitro- 


TABLE 1 


Effect of ethanol and n-butanol treatments on the composition and solubility of the 
fat-globule membrane 


Composition of the alcohol- Solubility of the 





treated membrane aleohol-treated mem- 
Treatment —- brane in water 
Nitrogen Lipid 
(%) (%) (%)4 

Untreated membrane 4.62 61.5 
Ethanol (%)* 

25 11.13 a7 54 

35 12.54 4.0 56 

55 11.56 7.8 35 

95 12.11 5.6 48 
n-Butanol (%)* 

25 10.56 9.3 40 

35 9.79 17.3 38 

50 8.87 13.2 39 

100 10.47 10.9 42 

100 ” 12.17 


Absolute ethanol ‘ 12.38 


* Concentration of alcohol in aleohol—ethyl ether mixtures. 

Treated at room temperature (20° to 25° C.); all other aleohol treatments were carried 
out in the cold (0° to —5° C.). 

° Reflux, Palmer and Wiese (17), average of Preparations 2 and 3. 

" Percentage of Kjeldahl nitrogen in supernatant. 
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gen values comparable to similar preparations achieved by refluxing the mem- 
brane with hot ethanol (17). Based on the same criterion of protein nitrogen 
content, cold ethanol treatment was superior to cold n-butanol, and at least 
equivalent to n-butanol treatment at room temperatures, as a lipoprotein cleavage 
agent. Concomitant with the high protein nitrogen and low fat contents of the 
35% ethanol-ether—-treated membrane concentrate were maximum solubility and 
optical clarity in selected buffer solutions. Interestingly, when the ethanol con- 
centration was increased above 35%, the intensity of the brown color in the 
membrane material diminished or occasionally disappeared completely. This 
loss of brown color was accompanied by a reduction in xanthine oxidase activity. 

Solubility characteristics of the fat-membrane protein(s). The insolubility of 
at least a portion of the fat-membrane proteins has been suggested (4). The 
membrane proteins prepared in this study were separated into two fractions, 
based upon solubility in water or 0.02 M sodium chloride solution. The soluble 
fraction was readily soluble in aqueous solvents and could be salted-out of 
aqueous solution by half-saturation with ammonium sulfate. The insoluble 
fraction was insoluble in 25% sulphurie acid, eight M urea, and conventional 
buffer solutions. Agents capable of solubilizing a suspension of these proteins 
in 0.02 M sodium chloride include 25% sodium hydroxide, sodium sulphide in 
a sulphide/protein ratio of 0.6:1, dodecyl benzene sodium sulfonate in a deter- 
gent/protein ratio of 1.2:1, and sodium lauryl sulfate in a detergent/protein 
ratio of 0.8:1. Other anionie and nonionic detergents and reducing agents were 
eapable of solubilizing the insoluble protein fraction at room temperatures; 
however, the unpleasant odors or abnormally high viscosities encountered at 
low temperatures discouraged further investigations with these materials. In 
all instanees where solubility was achieved, an alkaline medium was required 
to retain the solubilized protein in solution. Lypohilized, insoluble membrane 
proteins were not readily or completely solubilized by these agents. This ob- 
servation was of interest, in view of the destabilizing effect of freezing and 
thawing on the normal fat emulsion of milk products. 

Composition of the soluble and insoluble protein fractions of the fat membrane. 
Amino acid and selected elemental composition values of representative prepara- 
tions of the membrane-protein fractions are reported (Table 2.) The protein nitro- 
gen values for unfractionated membrane preparations ranged from 12.2 to 
12.6%. These values are consistent with nitrogen values previously reported for 
the fat-membrane proteins (3, 6, 7, 17). Nitrogen analyses of protein fractions 
from several isolations revealed lower nitrogen values in the soluble protein 
fractions than in the insoluble fractions. Although this trend was invariant, 
the nitrogen values obtained differed among preparations, ranging from 9.5 
to 11.5% and from 12.9 to 13.9%, for the soluble and insoluble protein fractions, 
respectively. Nitrogen values in the insoluble fraction could be increased by 
lyophilization, or by repeated freezing and thawing of the protein suspension 
prior to extracting with saline. Such treatment was always accompanied by a 
yellowish-green appearance in the supernatant. Since the supernatant was 
biuret-negative, this suggests that various nonprotein materials were being re- 





— 





Nira WS ROS 9 


CHARACTERIZING FAT-GLOBULE MEMBRANE PROTEINS 953 


TABLE 2 
Composition of the fat-membrane proteins of normal cow’s milk 











Membrane* Membrane” Membrane‘ 





Soluble Insoluble proteins proteins proteins 

Constituent protein protein (unfraction- (unfraction- (unfraction- 

(anhydrous) (anhydrous) ated) ated) ated) 

(%) —_—__— 

Alanine 2.35 3.82 3.17 
Arginine 5.48 8.22 7.02 6.99 5.0 
Aspartic Acid 5.41 7.60 6.63 
Cystine 2.65 2.25 2.43 1.50 1.5 
Glutamic Acid 7.83 10.79 9.49 12.85 
Glycine 2.34 3.88 3.20 3.76 3.0 
Histidine 3.90 4.05 3.98 3.03 ny 
Isoleucine 4.35 4.58 4.48 5.67 3.5 
Leucine 6.65 8.20 7.52 8.71 9.0 
Lysine 7.73 8.60 8.02 5.92 6.1 
Methionine 1.41 2.96 2.28 2.08 2.0 
Serine 3.86 5.31 4.68 x 
Threonine 4.49 5.31 4.95 6.03 6.4 
Tryptophan 2.43 1.88 2.12 1.72 0.9 
Tyrosine 4.64 4.40 4.50 
Valine 3.60 6.70 5.42 5.65 5.4 
Nitrogen 11.10 13.80 12.61 12.20 12.34 
Sulfur 0.70 0.94 0.83 1.34 
Phosphorus 0.46 0.23 0.33 0.62 
Ash 7.06 2.08 4.27 2.97 








‘Values obtained when soluble and insoluble fractions equal 44 and 56%, respectively. 
> Brunner et al. (3). 
© Hare et al. (6), Sample No. 1. 


leased from the protein complex. 

The concentration of sulfur in the protein fractions compared favorably 
with values predicted from the methionine and cystine contents. The sulfur 
concentration, expressed in terms of total protein—0.83%—is comparable with 
the value—0.95%—reported by Palmer and Wiese (17). Hare et al. (6) re- 
ported 1.34% sulfur in fat-membrane proteins. This value is not consistent with 
their reported concentrations for the sulfur-containing amino acids. 

A phosphorus concentration of 0.33% in the whole protein material agrees 
well with phosphorus values of 0.27 to 0.37% reported by Palmer and Wiese 
(17). The fractionation of the membrane proteins resulted in a concentration 
of the phosphorus in the soluble fraction. 

An aqueous suspension of the insoluble protein fraction, after momentary 
heating to 75° C., showed a positive reaction to the nitroprusside reagent. How- 
ever, the solubilized protein in the presence of sodium sulfide or one of the 
selected detergents did not react to the nitroprusside reagent following pro- 
longed heating at 75° C. A solution of the soluble fraction did not give a posi- 
tive reaction with the nitroprusside reagent, before or following heating to 
75° C. This fraction was strongly Molisch-positive and reduced Fehling’s solu- 
tion slightly, following mild acid hydrolysis. 

The amino acid compositions of the protein fractions are presented and 
compared with previously reported amino acid values for membrane proteins 
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(Table 2). Data from this study show higher cystine values than previously 
reported. The difference might be explained on the basis of the technique 
employed in the preparative hydrolysis of the proteins. In general, the amino 
acid values for the two protein fractions were quite similar, with the exception 
of arginine, aspartic acid, glumatie acid, methionine, and valine, which were 
present in higher concentrations in the insoluble fraction. 

Block and Bolling (2) classified as pseudokeratins the insoluble proteins 
possessing a 1:1 ratio of lysine to arginine. The insoluble protein fraction of 
this study satisfies this condition by possessing a 1:1 ratio of lyine to arginine. 
Therefore, on the basis of solubility characteristics, reactivity to reducing agents 
and detergents commonly used to solubilize insoluble proteins, affinity for 
alkaline solutions, and the amino acid composition, the insoluble fraction pro- 
visionally can be classified as a pseudokeratin. Certainly, one can postulate 
that a certain amount of protein, resistant to inherent proteolytic activity and 
insoluble in the milk serum, might surround and stabilize the fat globules in 
normal cow’s milk. 

Two samples of membrane proteins prepared and fractionated about one 
month apart were assayed for enzyme activity (21). The data (Table 3) show 


TABLE 3 
Phosphatase and xanthine oxidase activity associated 
with soluble and insoluble membrane proteins 


Xanthine oxidase Phosphatase 
Protein Sample* Sample Sample Sample 
materials 1 2 ] 2 





(units/mg. protein)” 


Soluble 4.3 a9 58 171 
Insoluble 42 30 11 19 
Membrane protein‘ 9 40 




















* The data for Samples 1 and 2 were supplied in a personal communication by Dr. C. A. 
Zittle. 

» Zittle et al. units (22). 

© Values reported by Zittle et al. (22). 
that phosphatase activity was associated largely with the soluble fraction; 
whereas, the concentration of xanthine oxidase activity remained in the insoluble 
fraction. The fact that the preponderance of phosphatase activity was associated 
with the soluble protein fraction indicated that the cold enthanol-ether treatments 
effectively released phosphatase from the lipoprotein complex. We must conelude, 
therefore, that n-butanol, as employed in this study, is not unique in its ability 
to disrupt lipoprotein complexes. Although the phosphatase and xanthine 
oxidase activity between samples remained qualitatively the same, the relative 
activities of each varied. Variations in the milk from which these biological 
materials were isolated, as well as in the conditions of isolation, could conceivably 


aecount for these differences (7, 18). 


SUMMARY AND CONCLUSIONS 


A eold (0 to —5° C.), 35% ethanol-in-ether mixture was found to be a satis- 
factory cleavage agent for the lipoprotein complex of the fat-globule membrane. 
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The fat-globule protein(s) consist of two fractions of approximately equal 
distribution based upon their solubility in 0.02 M sodium chloride solution. The 
soluble fraction was readily soluble in aqueous solvents; whereas, the insoluble 
fraction required strong reducing agents, such as those commonly used to attack 
disulfide linkages, or detergents, to effect solution. The successful solubilization 
of the insoluble protein fraction makes it possible to explore further the physical 
and chemical nature of the fat-globule membrane. 

The soluble protein fraction contained 11.10% nitrogen, 0.7% sulfur, 0.46% 
phosphorus, and 7.06% ash, and was white in color. Aqueous solutions of this 
protein gave a strongly positive Molisch test, reduced Fehling’s solution slightly, 
and was nitroprusside-negative after heating to 75° C. 

The insoluble fraction contained 13.8% nitrogen, 0.94% sulfur, 0.23% 
phosphorus, 2.08% ash, and was reddish-browwn in color. Aqueous suspensions 
of this fraction were Molisch-negative and nitroprusside-positive upon momentary 
heating to 75° C. 

Alkaline phophatase and xanthine oxidase activity determinations showed 
a concentration of phosphatase in the soluble fraction and xanthine oxidase in 
the insoluble fraction. 

The insoluble fraction was tentatively classified as a pseudokeratin on the 
basis of (a) insolubility in 0.02 M sodium chloride solution, (b) reactivity to 
agents commonly employed to disrupt disulfide linkages, (c) affinity for alka- 
line solution, and (d) a 1:1 ratio of lysine to arginine. 
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EFFECT OF CERTAIN CHEMICAL FACTORS ON THE MELTING 
QUALITY OF PROCESS CHEESE! 


D. R. ARNOTT, H. A. MORRIS, anp W. B. COMBS 


Dairy Industry, University of Minnesota, St. Paul 


The relationship of fat, moisture, pH, and free tyrosine content to melt- 
ing quality of Cheddar and processed cheese was investigated. No relation- 
ship was found for the first three factors, but free tyrosine was related to 
melting quality in processed cheese. Hditor. 


The uniform melting quality of process cheese is a desirable property. The 
fact that process cheese appears on the market with irregular melting behavior 
indicates that the control of this property has not been mastered. The lack of a 
suitable method for evaluating melting quality may be responsible for the delay 
in overcoming the causes for it. Most methods have been based on a visual 
examination—of the effect of heat on cylinders of cheese placed on a heat source, 
for a given period of time—quantitative evaluation of melting quality being 
virtually impossible. 

The available literature on the melting quality of process cheese involves 
one series of experiments. Eckberg and Mykleby (1), using visual observations 
of process cheese plugs heated on a steam bath, reported a relationship between 
pH and melting quality, a low pH showing a tendency towards better melting 
quality, and a high pH a tendency towards poor melting quality. These authors 
theorized that high-acid cheese generally is indicative of faster protein hydrolysis 
than low-acid cheese, with the degree of protein breakdown being related to 
melting quality. They concluded that cheese less than 25 days of age would not 
improve the blend, and might harm the melting qualities of process cheese, and, 
further, that the age of current cheese used in a blend is of more importance 
than the average age of the blend. 


EXPERIMENTAL PROCEDURE 


The object of this work was to observe the melting quality of process cheese, 
and to attempt to develop a means of correlating the melting properties of it 
with certain chemical properties of the natural Cheddar cheese. These prop- 
erties were fat and moisture contents, pH, and the free tyrosine content, which 
was a measure of protein hydrolysis. The free tyrosine content was also used 
to correlate chemical age with the chronological age of the cheese. Because 
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colorimetric methods achieve simplification in measuring proteolysis, it was 
thought that this analysis would be best for commercial operations in processing 
cheese. 

The problem was approached in three steps: (1) the analysis of Cheddar 
cheese of different known ages for tryosine levels, in an effort to correlate age 
and tyrosine content and to correlate fat, moisture, pH, and tyrosine levels of 
Cheddar cheese with melting quality and, (2) the analysis of process cheese sam- 
ples, to correlate melting quality with fat, moisture, pH, and tyrosine levels. 

The Cheddar cheeses used in determining the relationship between chrono- 
logical age and tyrosine content were obtained mainly from commercial sources, 
but in a few cases from the University Dairy Department. All Cheddar cheeses 
were made from pasteurized milk, using a normal Cheddar cheese manufacturing 
procedure, followed by storage at from 44 to 50° F. until processed. The cheeses 
selected were of varying age and representative of those available to a process 
manufacturer. 

Popular brands of process cheese were selected at random from retail sales 
outlets. Manufacturers’ lot markings were used as a basis of selection, to avoid 
having a batch of cheese duplicated in the trials. 

The procedure used in sampling the natural cheese was as follows: three 
plugs of cheese were taken from each cheese; two on the outer edge (about 1144 
inches from the rind), and one about one inch from the center. The cheeses 
were ground in a food chopper, prior to fat, moisture, and pH determinations. 

Samples for determining melting quality consisted of plugs drawn with a 
Size 13 cork borer and earefully cut to yield a cylinder of cheese approximately 
17 X 17 mm. 

Repeated trials proved the process cheese was homogeneous enough to dis- 
pense with extra precautions in sampling, so long as the outer surface of the 
cheese was avoided. 

Moisture and fat determinations were made according to the method of 
Mojonnier and Troy (4). The pH values were determined by triturating a 50- 
gm. sample of well-mixed cheese with ten ml. of distilled water. The pH deter- 
minations were made with a Beckman Model H2 glass electrode pH meter. 

Melting quality was determined by exposing a standard cylinder of cheese 
to 100° C. for 15 minutes. Measurements of cylinder height before and after 
treatment were used as a basis of comparison, and a tripod depth micrometer, 
similar to the instrument described by Wilgus and Van Wagenen (5), was used. 

All cheese samples were checked in duplicate. Details of the method used 
are as follows: All cheese to be measured for melting-quality properties re- 
mained at 45° F. for 24 hours prior to sampling. Sampling was conducted, using 
the cork borer and cutting block previously mentioned. The cylinder of cheese 
was positioned on a glass tray (as shown in Figure 1) and returned for 15 
minutes to a refrigerator maintained at 45° F. Following this period, measure- 
ments of sample height were made with the depth micrometer. The micrometer 
barrel was lowered to the surface of the sample and a reading recorded when 
the barrel made contact with the sample. The center of the cheese cylinder was 
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Fig. 1. Cheese samples positioned on a glass tray in preparation for measuring, to be 


followed by heat treatment. 


selected as the point of contact. This procedure was also carried out on the 
melted samples. Following the initial measurement, the samples were imme- 
diately placed in an oven at 100° C. + 2° C. for 15 minutes. Then the sample 
trays were removed and allowed to stand at room temperature for 15 minutes, 
and placed in a refrigerator at 45° F. or 30 minutes. Appearance of some process 
cheese samples after heat treatment is shown (Figure 2). The center of the 
cheese cylinder was selected for the final measurement, regardless of the surface 
slope or depression. Examination of samples exhibiting a marked irregularity 
in upper surface was repeated. Melting quality was expressed in terms of per 
cent decrease in cylinder height after heat treatment. 

The degree of proteolysis was determined by a colorimetric procedure, using 
the Folin-Ciocalteu phenol reagent (2). Hull’s (3) method, using this reagent 
for determining partial hydrolysis of milk proteins, expressed in terms of tyro- 
sine content, was suitable for cheese. The method was modified as follows: 100 





Fig. 2. Cheese samples on glass tray, showing variation in melting quality following heat 
treatment at 100° C. for 15 minutes. 
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gm. of cheese were finely diced and macerated with a mortar and pestle ; 500 mg. 
of this macerated sample were weighed and diluted with one ml. of distilled water 
at 70° C. This sample was further macerated until a suspension of cheese and 
water had been obtained. The volume was then brought to six ml. with distilled 
water. Hull’s (3) procedure was then followed, treating the cheese suspension 
as equal to one ml. of milk plus one ml. of distilled water. 


RESULTS AND DISCUSSION 


The effect of pH on melting quality of the cheese was insignificant. Analysis 
of the data from 63 samples revealed a correlation coefficient of 0.10. The pH 
values varied from pH 4.9 to pH 7.1, and the per cent meltdown varied from 
16.89 to 92.27%. 

There was no significant relationship between melting quality and moisture 
content, which varied from 34.8 to 38.6%. When plotted, the scatter of data 
about the regression line was not as great as obtained from a plot of pH and 
meltdown values, but was still of an order tending to eliminate moisture as an 
important factor in melting quality. The correlation coefficient caleulated from 
59 samples was 0.306. 

The relationship of fat content of the cheese to melting quality was of no 
more significance than the relationship of pH or moisture content to melting 
quality. The correlation coefficient of 0.266 was obtained from 59 samples. Fat 
content varied from 48.7 to 54.7%. The relationship between tyrosine values and 
melting quality was insignificant, since the correlation coefficient of 60 samples 
was 0.126. It can be assumed that the melting quality of Cheddar cheese is not a 
funetion of any of these factors. The possibility of a multiple effect has not been 
eliminated. Mention should be made that the majority of the samples showed a 
melt-down of over 50°, which would indicate that Cheddar cheese is seldom 
lacking in melting quality. The possibility that any or all of these factors may 
have undergone change, owing to processing procedures, made it necessary to 
investigate the same factors in process cheese. 

The relationship between proteolysis, as measured by free tyrosine content, 
and chronological age, is shown (Figure 3). The regression line for the data 
was fitted and a correlation coefficient of 0.46 calculated. It would appear from 
these data that the tyrosine content of Cheddar cheese increased during ripen- 
ing. This was to be expected, as it should increase with proteolysis, known to 
oceur during ripening. However, in certain instances, as the age of the cheese 
increased, the variance in tyrosine content also increased. For example, at 60 
to 80 days of age, the tyrosine content varied from approximately 0.06 to 0.15; 
whereas, at 90 to 100 days of age, the content varied from 0.08 to 0.35. This 
variance in rate of proteolysis was due, no doubt, to differences in cheese, as cur- 
ing conditions were identical. These data would tend to support a claim that the 
choice of blends using age for measuring protein degradation could be faulty. 
It would be better for commercial processors to depend on such a chemical test, 
i.e., free tyrosine, to select the age groups for blending, rather than to accept 
chronological age. It is evident (Figure 3) that the samples up to three months 
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Fig. 3. Relationship of tyrosine to age of Cheddar cheese. 


of age were much more closely related than older ones. This would be expected, 
since it may be assumed that as the cheese ages, the protein breakdown proceeds 
at a different rate for each individual cheese than does the initial breakdown. 
This individuality of aging would account for the wide scatter of tyrosine values 
in the later periods of ripening. 

Studies on process cheese: The relationship of melting qualities to pH, 
moisture, and fat contents, and tyrosine values of process cheese, were calculated 
from data obtained by analyzing 38 samples. 

The correlation coefficient of 0.29 indicated a lack of significant relationship 
between melting quality and pH. 

The range of moisture content was rather narrow, due to control in process- 
ing, and the melting-quality range was wide. The relationship of moisture to 
melting quality was decidedly poor, and the correlation coefficient of 0.137, al- 
though slightly better than random, is of no value commercially. This was ex- 
pected, as it is known that commercial practice is accurate in confining the mois- 
ture content of process cheese within narrow limits; whereas, the melting quality 
has proved to be much less controllable. Moisture content, therefore, cannot 
be the factor determining melting quality, unless it is a member of a multiple 
factor effect. 

The correlation coefficient of 0.012 indicted that a relationship of fat con- 
tent and melting quality was but a theoretical condition. Again, the factor here 
studied would not be expected to influence melting quality, as control of fat 
content in processing confined it to narrow limits. The melting quality, however, 
ranged from less than ten per cent to almost 90%. 

Data (Figure 4) show a comparison of melting quality and free tyrosine 
content of process cheese. The lack of any apparent straight-line relationship 
between these two values ruled out the possibility of plotting a simple regression 
line. It was considered that the use of the data in determining a relationship 
was clear enough for an evaluation directly from the figure, which suggests 
that there was some dependency of melting quality on free tyrosine in process 
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Fig. 4. Relationship of melting quality to tyrosine content of process cheese. 


cheese. There could also be a relationship between melting quality and the age 
of cheese in the blend. [t would appear that melting quality had no direct rela- 
tionship to tyrosine content up to a level of about 0.16 mg. Above this point 
there was no evidence of poor melting quality. This point would fall at approxi- 
mately 110 days for the average age of the cheese in the blend (Figure 3). As 
the tyrosine content increased above this point, the melting quality improved 
slightly. 

Good melting quality was shown in some cheese with tyrosine levels of less 
than 0.16 mg. This would indicate that multiple factors were involved. This 
does not rule out the facet that tyrosine content (especially above 0.16 mg.) was 
related to the melting quality. Although moisture content, fat content, and pH 
showed little effect on melting quality, there was some relationship between tyro- 
sine and melting quality. Therefore, it would be appropriate to state that this 
phase of the work indicated the most promise in detecting the factors responsible 
for good melting quality of process cheese, and that the need for further work is 
evident. 


SUMMARY 


Fat and moisture contents, pH level, and free tyrosine level were not related 
to the melting quality of Cheddar cheese. Free tyrosine increased as the cheese 
aged. 

No relationship was noted between melting quality and fat, moisture, or 
pH level of process cheese, but the evidence indicated that when free tyrosine 
was above a given level, the melting quality was satisfactory. 
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SOME ORGANIC ACIDS IN RAW AND HEATED SKIMMILK! 


Cc. V. MORR, W. J. HARPER, anv I. A. GOULD 


Department of Dairy Technology, The Ohio Agricultural Experiment Station, Wooster, and 
The Ohio State University, Columbus 


Chromatographic analysis of fresh, raw, mixed-herd skimmilk heated 
at 100° C. for varying periods up to eight hr. revealed butyric, propionic, 
acetic, pyruvic, formic, lactic, and four unknown acid fractions—lI, II, III, 
IV—of which I, II, and III eluted between propionic and acetic, and IV be- 
tween formic and lactic. Of these ten acids, six were produced in large 
quantities, and their order of decreasing production was formic, acetic, I, 
II, III, and lactic. All ten acids were found in fresh, raw milk. Different 
skimmilks yielded variations in individual and in total acids. Fditor. 


[t is known that high-temperature heat treatment of milk produces acids, 
but the specific ones involved, and the relative concentration of those formed 
under different conditions, have not been completely investigated. Furthermore, 
the application of sensitive and accurate chromatographic techniques for identi- 
fying and measuring individual organic acids is a means of elucidating some of 
these changes. 

A review of earlier work on the acids in heated milk was given by Gould (5). 
This and subsequent papers dealt with lactic and formic acids (5, 6, 7). Results 
revealed lactie acid to constitute not more than five per cent of the total acidity 
(3 to 7 mg/100 gm.) and formie acid about 50% of the total acid produced by 
heating milk at 116° C. for 2.5 hours (5). 

Reeent work of a preliminary nature, in which a silica gel chromatographic 
procedure was utilized, revealed the presence of a variety of acids, including 
pyruvie, acetic, butyric, and propionic in heated milk (9, 10). Subsequent in- 
vestigation demonstrated that other acids, in addition to those reported, were 
present as unrecognized components. Therefore, additional studies were con- 
dueted, using an improved column chromatographic technique, and the results 
are presented in this paper. 


EXPERIMENTAL PROCEDURES 


Source and treatment of samples. Fresh, raw skimmilk, obtained from mixed- 
herd milk during early-summer months, was placed in metal cans (approximately 
500-ml. capacity), sealed, and heated at 100° C. in a constant temperature bath 
for varying periods of time up to eight hours. The cans were agitated constantly 
until they reached 100° C., then agitated every 30 minutes. In certain eases, 
0.5% disodium phosphate was added just prior to heating. After heating, the 
samples were cooled rapidly in an ice bath and stored at from 2 to 5° C. until 
lyophilized. 
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Lyophilization of the skimmilk samples was conducted in order to: (@) Pre- 
serve the samples and thereby prevent alteration of the relative acid concen- 
trations, and (b) concentrate the acids of the sample to a point where they could 
be more satisfactorily measured by the chromatographic method. Care was taken 
to accomplish this lyophilization in a manner that would minimize any possible 
alteration of the acids present. Rapid freezing of the neutralized sample by 
rotation in a dry ice—ethanol bath (approximately —72° C.) preceded the drying 
process, which required an average of six hours to reduce the moisture content 
to five per cent. 

Chromatographic analysis. The silica gel column chromatographic procedure 
used was adapted from that proposed by Bulen et al. (1). Two steps were found 
necessary: (@) a preliminary extraction, to remove the acids from the lyophilized 
skimmilk and render them suitable for chromatographic analysis, and (b) addi- 
tion of the extracted acids to the standard survey column, and measurement of 
their respective concentrations. 

Preparation of reagents: Reagents were prepared according to the method of 
Bulen et al. (1). The eluting solvents were prepared, to contain zero, one, five, 
ten, 15, and 50 per cent (v/v) n-butanol in chloroform. 

Step I—Preliminary extraction. The acids were extracted from the lyo- 
philized samples as follows: A 4- to 4.5-gm. sample, accurately weighed, was 
mixed in a mortar with 15 ml. distilled water and sufficient 2.5 N sulfuric acid 
added to lower the pH to 2. Thirty gm. of previously washed and dried silicic 
acid were added and the mixture was ground thoroughly. One hundred ml. of 
50% butanol-chloroform solvent were then used to slurry the mixture, and to 
transfer it to a 35 mm. X 25 em. chromatographic tube. An additional 400 ml: 
of the solvent was drawn through the column into a suction filter flask at the 
approximate rate of 100 ml. per five miuntes. Fifty ml. of distilled wuter were 
added to the contents of the filter flask and the acid was neutralized with N/10 
sodium hydroxide to the phenol red end-point. Excessive overneutralization was 
avoided, to prevent losses of pyruvie acid. 

The neutralized acids and solvent were transferred to a separatory funnel, 
where they were shaken vigorously and permitted to stand until two distinct 
layers were formed. The water layer containing the sodium salts of the acids 
was drawn off and the butanol-chloroform layer was subjected to a second wash- 
ing. Both water layers were combined, and evaporated to dryness under vacuum, 
at temperatures not exceeding 35° C. 

Step 1I—Chromatographic analysis. The chromatographic column was pre- 
pared as described by Bulen et al. (1), with certain modifications. The column 
was prepared in two sections: the bottom section for separation and the top 
section for the sample. An 18-mm. diameter chromatographic tube was employed, 
to allow use of a larger amount of sample than was possible with Bulen’s method. 

The modified method for preparing the bottom section follows: A filter- 
paper dise was placed at the bottom of the chromatographic tube to support the 
column. Silicie acid (25 gm.) was mixed with 18 ml. 0.5 N sulfurie acid in a 
mortar and ground to a uniform mixture. The resulting free-flowing powder 








966 ¢. V. MORR ET AL 


was slurried with 60 to 70 ml. chloroform and added to the chromatographic 
tube. A slight pressure (nitrogen) was applied to the top of the column, to speed 
the removal of excess solvent, with care being used not to allow the solvent to 
fall below the level of the column. This procedure gave a uniformly packed 
column about 20 em. in length. 

The top section of the survey column was prepared by dissolving the acids 
obtained from the milk in 0.5 N sulfurie acid, acidifying to pH 2 with 2.5 N sul- 
furie acid, and grinding with 3 gm. of silicic acid. This dry mixture was trans- 
ferred to the top of the column and slurried with a minimum amount of chloro- 
form. A second filter paper and a glass wool plug were placed on top of the 
eolumn, to prevent disturbance during addition of eluting solvents. 

The remainder of 100 ml. chloroform (30 to 40 ml.) was added, using a 
special reservoir made from a 250-ml. separatory funnel. Completion of the 
chromatogram was then accomplished by adding in order, 85, 170, 65, and 200 
ml. of one, five, ten, and 15 per cent butanol-chloroform mixtures, respectively. 
The eluted solvent, containing the individual acids, was collected in three-ml. 
fractions, using an automatic fraction colleecter. Individual fractions were ti- 
trated to the phenol red end-point with 0.01 V sodium hydroxide in absolute 
aleohol, using a two-ml. capacity microburette graduated in 0.01-ml. volumes. 

Brown color measurement. The method of Choi et al. (2), slightly modified, 
was used to measure the degree of color development in the heated samples as 
follows: Duplicate 25-ml. portions of each sample, taken just after heating, were 
added to 50-ml. test tubes, along with two ml. of a 10% suspension of trypsin, 
and the mixture was incubated at 45° C. for one hour. Two ml. of 50% tri- 
chloroacetie acid were then added and the mixture was allowed to stand for an 
additional 30 minutes. The contents of each tube were filtered and the filtrate 
examined for per cent light transmission with a Model B Beckman spectro- 
photometer, using a wave length of 500 millimicrons. 


RESULTS 


Preliminary application was made of the adopted chromatographic method, 
to determine the threshold volumes and per cent recoveries of the individual 
acids expected to be present in heated skimmilk. Aqueous 0.1 M solutions of 
butyric, propionic, acetic, pyruvic, formic, and lactie acids, and various combina- 
tions of these acids (two and three in different combinations), were added to 
lyophilized skimmilk (100 to 150 microequivalents of each) and the recovery 
determined. Results are shown (Table 1). 

Recoveries for the different acids varied widely. Satisfactory recovery was 
obtained for butyric, propionic, and laetie (93 to 99%). Acetie acid was recov- 
ered less satisfactorily (86%); whereas, values for formie and pyruvie acids 
were poor: 59.2 and 51.8%, respectively. The recoveries were consistent within 
the experimental error of the method, and were not affected by the use of com- 
binations of acids. In analyses of milk samples, appropriate corrections were 
made for expressing the concentration of acetic, formic, and pyruvie acids, so 
that all values could be reported on the basis of 100% recovery. 
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TABLE 1 
Recovery values for acids added to lyophilized skimmilk* 











Acid Threshold Recovery 
added volume Range Average 
(ml) (%)— 
Butyriec 55 97.6- 97.7 97.6 
Propionic 90 97.0-100.8 98.9 
Acetic 235 80.5- 91.5 86.0 
Pyruvie 285 45.2- 55.8 51.8 
Formic 369 52.8- 69.6 59.2 


Lactic 465 89.8- 96.8 93.3 


* Mixtures of acids were added to milk prior to lyophilizing. Analysis of extracts from 
preliminary extraction revealed no loss of these acids during the lyophilization process. 


An observation made in respect to the comparatively low recovery of pyruvic 
and formie was that the losses occurred during the concentration after the initial 
extraction. If they were added as pure acids to the second column, the recoveries 
were 80 to 90%. Excess alkali added during the first step of separating and 
concentration resulted in complete loss of these two acids. 

Four replicate analyses for various acids in the milk sample used for deter- 
mining recovery revealed results that agreed within + five per cent of the 
average of all acids. 

The threshold volumes for elution of each acid were constant when added 
as mixtures to water, or added alone or in mixtures to milk. A representative 
elution curve for a mixture of known acids, showing solvent changes and thres- 
hold volumes, is shown (Figure 1). The first elution peak was the higher fatty 
acids. Because of adsorption on the assay column of acids higher than Cg, this 
peak was comprised primarily of C; and Cg, acids. No further analysis of this 
group of acids was attempted, to obtain positive identification. 

Based on these analyses, subsequent identification of acids in raw and heated 
milk was made from the threshold volume. 

Acids in unheated skimmilk. Chromatographic analysis was made of raw 
skimmilk with and without added disodium phosphate and the results are pre- 
sented (Table 2), with the acids listed in order of their elution. 
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Fig. 1. Elution of known fatty acids from column. (* Indicates acid that always ap- 
peared when lactic acid was added.) 
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TABLE 2 
Acids in unheated skimmilk with and without 0.5% added disodium phosphate* (reported as 
microequivalents/100 ml.) 





Skimmilk with 0.5% 
disodium phosphate 


Normal skimmilk 


Acids 
Range Average Range Average 
Butyric 1.8- 10.8 5.2 3.2- 8.4 5.8 
Propionic 0.0- 4.6 2.2 0.0- 7.8 3.9 
Unknown Group I 8.8- 42.6 29.6 13.2- 45.2 29.2 
Acetic 19.2- 87.4 63.0 34.8- 80.4 57.6 
Pyruvie 0.0- 28.6 12.4 0.4- 13.6 7.0 
Formic 39.6-182.4 89.6 73.6-103.6 88.6 
Unknown Group II 5.0- 87.6 31.0 8.6- 20.0 14.3 
Lactic 38.2-115.6 63.0 21.2- 55.2 38.2 
Total 114.2-385.6 296.0 155.0-334.2 244.6 





* Four trials conducted with normal skimmilk; two trials with phosphate-treated skimmilk. 


These results reveal the presence in raw skimmilk of measurable amounts of 
butyric, acetic, formie, and lactic acid. Pyruvie and propionie acids were also 
detected in small and variable quantities in at least two of the samples examined. 
Also, four unknown fractions were separated and labeled I, I], III, and 1[V. For 
the different trials, acetic acid varied from 19.2 to 87.4 » eq./100 ml., formie 
from 39.6 to 182.4 » eq./100 ml., and unknown fraction IT from 5.0 to 87.6 » 
eq./100 ml. 

Results for the total acid concentrations for the unknown acids, acetic, 
pyruvic, and formic acids were slightly higher in the skimmilk containing added 
phosphate than in the corresponding normal skimmilk. 

Acids im heated skimmilk. The heated skimmilk samples were chromato- 
graphed and results are presented (Table 5) as increases in concentration, as 
compared to the unheated milk. A typical chromatogram for heated milk is 
shown (Figure 2). 

Acetic, formic, lactic, and unknown fraction I accounted for from 97 to 98% 
of the total acid produced by heating the normal and the phosphate-treated 
skimmilk. In contrast, the increase of butyric, propionic, and pyruvie acid 
due to six hours of heating of the milk did not average more than eight micro- 
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Fig. 2. Schedule of solvent addition and elution of acids from a heated milk sample. 

















ORGANIC ACIDS IN SKIMMILK 969 


TABLE 3 
Increase in concentration of acids resulting from heat treatment of skimmilk “ 
(reported as microequivalents/100 ml.) 














Time of heating at 100° C. (hr.) 





Acids 1 1.5 6 
Normal skimmilk Average Range 

Butyric 0.2 —3.4 4.2 2.0 —4.8 to 7.0 
Propionic 2.6 2.4 4.4 5.0 0.0 to 11.6 
Unknown Group I 4.4 1.2 26.0 20.4 —11.4 to 51.8 
Acetic 6.0 25.6 80.0 90.2 55.6 to 152.6 
Pyruvie 3.4 —3.4 1.6 8.0 3.8 to 12 
Formic 57.4 102.2 153.6 421.0 313.6 to 468 
Unknown Group IT —T —6.5 —2.6 —2.6 —T2t@ i323 
Lactic 11.6 15.4 21.4 16.6 2.1 to 40.0 

Total 78.2 133.2 288.2 560.6 361 to 588 

Phosphate-treated skimmilk 

Butyrie 2.4 —1.6 3.4 15.2" 
Propionic 2.2 4.4 1.2 7.0 
Unknown Group I 2.2 33.0 60.0 54.4 
Acetic 21.6 81.0 102.2 267.6 
Pyruvie 8.4 —0.4 5.8 5.0 
Formic 129.4 325.4 415.4 2,068.6 
Unknown Group II —3.6 2.8 —5.8 1.0 
Lactic 25.4 42.4 44.4 64.2 

Total 188.2 487.0 626.6 2,483.0 





* Three trials conducted with normal skimmilk and two with phosphate-treated skimmilk. 
Data for one determination only, owing to loss of sample. 


equivalents per 100 ml., and accounted for only a small proportion of the total 
acid production in those samples containing disodium phosphate. 

In the milk heated for six hours, 75.1 and 83.3% of the total acid production 
in normal and phosphate-treated skimmilk, respectively, was identified as formic 
acid. The heat production of formic, lactic, and acetic acid was greater in the 
phosphate-treated milk after six hours of heating than in the normal skimmilk. 
The phosphate samples exhibited acid concentrations that were two to three times 
those of the normal samples. 

The variations in acid production obtained among the different trials is in- 
dicated (last column of Table 3) for the normal skimmilk. For the six hours of 
heating, the production varied from 313.6 to 468 » eq./100 ml. for formic acid 
and from 55.6 to 152.6 » eq./100 ml. for acetic acid for the three trials. For 
any particular experiment, the relationship between production of the major 
acids remained nearly constant, and those samples which exhibited the largest 
acetic acid production similarly showed a higher concentration of formic and 
unknown acids I, I], and ITI. 

Identification of acids. For more positive identification, the three-ml. frae- 
tions for each acid component were collected from a raw milk sample and from 
a sample heated to 100° C. for two hours. An equivalent to 200 ml. of milk was 
chromatographed. Formic, acetic, propionic, and butyric acids were identified 
by the method of Ramsey and Patterson (12). The cerous salt of the formic 
acid fractions showed erystals identical to authentic cerous formate. The mercu- 
rous salts of the acetic, propionic, and active fractions showed the same erystal 
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structure as their respective known mercurous salts. Paper chromatographic 
analysis of the four components by the method of Reid and Lederer (13) showed 
single components with Ry values corresponding to those of the respeetive au- 
thentic compound. Chromatographie analysis of the residue after steam distil- 
lation (for nonvolatile organie acids) by the method of Jones et al. (8) showed 
no acid present in any of these fractions. 

The pyruvie acid fraction was converted to its 2,4-dinitrophenylhydrazone 
and chromatographed by the method of El Hawary and Thompson (3). The 
component characteristics were identical to the known pyruvie acid derivative. 

The laetie acid fraction was steam-distilled. The distillate showed no volatile 
compounds by paper chromatography (13). The residue showed a single com- 
ponent on paper chromatography with an R,y value the same as known lactic 
acid (8). 

Attempts to identify the so-called unknown acids were not successful. Or- 
ganic acids which might be chromatographed in the same area as the unknown 
fractions were investigated. The threshold volume for these acids was found to 
be as follows: 


Acid Threshold fraction number 
Alpha-ketoglutarie 70 
Sueeinie is 
Fumarie 12% 
Beta-hydroxybutyrie 80 
Glutarie . 


None of these acids were eluted in the area of Unknowns I, II, or IV. Three 
of the acids, alpha-ketoglutaric, succinic, and glutaric, could be included in the 
Unknown III. Attempts to identify this compound were not successful. Acids | 
and II are presumably substituted fatty acids with more than three carbon 
atoms. Unknown IV appears to be closely associated with lactie acid, because 
commercial samples of lactic acid exhibit an acidie impurity with the same thres- 
hold volume. 

Relationship of acid production to browning. An attempt was made to deter- 
mine if a relationship existed between the browning reaction and the heating 
time at which the principal acids (formie and acetic) were produced. Results 
obtained are illustrated (Figure 3). On the basis of these observations, it ap- 
pears that formation of browning upon heating coincides quite closely with the 
production of both acetic and formie acid. 


DISCUSSION AND SUMMARY 


Although a considerable amount of previous work has been conducted, to 
determine the acid production in milk or skimmilk as the result of heat treat- 
ment, the application of a chromatographic procedure for this purpose is rel- 
atively new. It appears that the improved sensitivity and accuracy of this newer 
procedure permits fuller elucidation of the changes occurring in milk as a result 
of high-temperature heat treatment, than has been possible heretofore. 








bia sat 


niche Either decal erative se 


bere es 


design cadena 


i> me ig OF nates vB wat 


Deco rata ancedeaetacainr eae 








ie mat ecto imack Feeble 


ag EcLon mee 


ORGANIC ACIDS IN SKIMMILK 971 

















z 
° Brown Color Intensity |*®° 
o 

38 440 
2 ra) 
= 400 S 
Z 4+ seo ~ 
@ uw 
= sot seo © 
- 8 280 | 
= 60 rr 

' 240 

e ye 4 
3 est 4200 = 
= = 
z ror 160 Go 
w Ww 
© Tr 120 O 
a Lig 
w sor 4+ 80 o 
a = 

est 40 

s0fp ° 

Vv 
98 , a | A i iL i i 


eor2es4 3 ¢ 
TIME OF HEATING AT 100°C. (hours) 


Fig. 3. Relation between production of browning and the increase of formie and acetic 
acids by heating normal skimmilk (reported as average of three trials). 


Chromatographie analysis of fresh, raw, mixed-herd skimmilk revealed the 
presence of butyric, propionic, acetic, pyruvic, formic, lactic, and four unknown 
acids. The reliability of method was established by positive identification of the 
acids by erystallography or by paper chromatography. Unknown acid fractions 
I, I, and III eluted between propionic and acetic, and unknown acid fraction IV 
between formic and lactic. Unsuccessful attempts were made to identify the 
components of these unknown groups, by comparing their threshold volumes 
with those of other known pure acids thought likely to be present. 

The distinct variation of individual and total acid concentration noted among 
the different samples of raw skimmilk indicates the need for further work, to 
establish the source and importance of these acids in the fresh-milk supply. 

The chromatographic analysis revealed that of the ten acids studied, only 
six were produced in consistently large quantities. These acids, listed in the 
order of decreasing rate of production are: formic, acetic, unknown acids I, II, 
and III, and lactic. Results for formic and lactic acid compare relatively close 
to these reported by Gould (5) and Gould and Frantz (7), considering the wide 
difference in analytical procedures. 

Somewhat different results for individual acid production were reported 
earlier by Kern (9) and Kern et al. (10), who used a buffered silica gel chromato- 
graphic column to measure the acids in skimmilk sterilized for bacterial cultures. 
In this work, the acids were eluted in the order of butyric, propionic, acetic, and 
pyruvic. It now appears that the fraction labeled butyric acid contained un- 
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known fractions I, II, and III, propionic acid contained unknown fraction [V, 
and pyruvie acid contained a considerable amount of formic acid. The last- 
named acid was not separated and identified in Kern’s work. 

The difference in the method of heating employed, whether the milk is in 
a sealed or open container, may influence the results obtained with these various 
acids. As an observation in this connection, an experiment was conducted in 
which milk was heated in sealed and unsealed containers at 121° C. 
milk exhibited a much greater production of the majority of the acids measured 
than the unsealed milk. Formic acid comprised a lower percentage of the total 
acid produetion in the latter, and some of the acids were in lower concentration 


The sealed 


after heating in the sealed can than in the original raw skimmilk. The need 
for additional investigations on this subject is indicated. 

The relationship of individual acid production to browning in the heating 
of mlk may yield information of value for eventually explaining the mechanism 
involved in browning. Patton and Flipse (172) isolated a colorless lactose-protein 
complex from heated milk which turned brown upon reheating, with concomitant 
disruption of the carbon bond of the lactose and of the protein. The noticeable 
production of formie acid just prior to the occurence of color production seems 
to substantiate the theory that lactose is sustaining a cleavage at the 1-2 carbon 
position. The simultaneous production of other acids (two or more carbon atoms) 
raises the possibility that additional cleavages of the lactose molecule are in- 
volved which also may be essential for the production of colored matter in milk. 
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EFFECT OF SYNTHALIN A ON BLOOD GLUCOSE LEVELS AND LIVER 
FUNCTION IN DAIRY BULL CALVES # 


J. P. MIXNER, H. D. LENNON, JR., anp W. G. ROBERTSON* 
New Jersey Agricultural Experiment Station, Sussex 


Synthalin A decreased bromsulphalein fractional clearance and blood 
sugar levels, and caused liver damage in Holstein calves, when compared 
with both normal and starved controls. Hypoglycemia caused by synthalin 
A may be the result of impairment of gluconeogenic activity of the liver. 
Editor. 


Richards and Weaver (10) reported that the injection of synthalin A into 
immature and mature dairy cattle caused an initial hyperglycemia, followed by 
a marked hypoglycemia in a few hours. These findings may be variously inter- 
preted: (a) The pancreas is the source of a hyperglycemic factor (HGF) (4, 9); 
(b) synthalin A causes destruction or injury to the alpha cells of the Islets of 
Langerhans (3, 5); (c¢) it causes the disappearance of HGF from the pancreas 
(6); or (d) it has a toxie effect on the liver (3). Thus, the hypoglycemia fol- 
lowing the injection of synthalin A might be the result of the loss of a hyper- 
glycemic factor, or the result of hepatic dysfunction and a subsequent lowering 
of gluconeogenie activity of the liver, or a combination of these and other effects. 

These investigations were designed to find out if synthalin A has any effect 
on the funetional activity of the liver, as determined at the time when the blood 
sugar levels were at their lowest point. A preliminary report has been made (7). 


METHODS AND PROCEDURES 


Four Holstein bull calves were injected intramuscularly with synthalin A at 
the rate of 3.3 mg. per kg. of body weight. This amount had been shown by 
Richards and Weaver (10) to cause a marked hypoglycemia within 16 hr. after 
injection. Sixteen to 19 hr. after the injection a liver function test was per- 
formed on three of these animals (one animal having died in the meantime). 
All of these animals were comatose, presumably owing to a severe hypoglycemia. 

Two control groups of bull calves were used in these experiments. Control 
Group 1 consisted of four normal Holstein bull calves which were fed in a normal 
manner. Control Group 2 was introduced to determine the effect of total starva- 
tion on liver function, because the synthalin A-—injected animals may have re- 
stricted their food intake subsequent to the injections. Three Holstein bull 
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ealves were used in this group, all food being withheld for a period of 48 hr. 
Blood glueose, plasma protein-bound icdine, and liver function were determined 
in this group initially and after 24 and 48 hours of starvation. 

The synthalin A-injected animals and the Control Group 1 animals were 
slaughtered immediately after the liver function tests were performed. Autopsy 
specimens of the pituitary, thyroid, adrenal, pancreas, heart, spleen, liver, and 
kidney were taken, and subjected to a histological examination,* for evidence of 
pathological changes. 

The method of Brown et al. (2) was used for plasma protein-bound iodine 
determinations, and liver function was determined by the bromsulphalein (BSP) 
fractional clearance method, as described by Mixner and Robertson (8). 


RESULTS AND DISCUSSION 


Results of these experiments are presented (Table 1). 

Synthalin A caused a highly significant decline in liver function as meas- 
ured by the bromsulphalein (BSP) fractional clearance, as contrasted to either 
the normal controls of Group 1 or 2, or the fasted controls of Group 2 (P<0.01). 

Blood glucose levels in the synthalin A-—injected group were markedly de- 
pressed, being significantly lower than any of the Group 1 or 2 control levels 
(P<0.01). These results confirm those of Richards and Weaver (10). 

Plasma protein-bound iodine levels were determined on blood drawn im- 
mediately before, and on blood drawn 16 to 19 hr. after, synthalin A injections. 
The mean levels were practically identical, which is in contrast to the effects of 
starvation in Control Group 2, where there was a progressive decline in plasma 
protein-bound iodine levels as starvation progressed (P<0.01). Blineoe and 
Brody (1) similarly demonstrated that starvation in cows caused a marked de- 
cline in thyroid uptake of ['*! as evidence of a decreased activity of the thyroid 
gland. 

The only abnormal finding in the histological examination of the various tis- 
sues was some early degenerative changes of hepatic cord cells, characterized 
by pyknosis and karyorrhexis of nuclei in the synthalin A-injected animals. 
No abnormal changes were noted in the Islets of Langerhans. 

These results indicate that synthalin A caused a marked decline in liver 
function, with some evidence of liver pathology, and that this decline was not 
related to a possible restriction in the food intake of the synthalin A group, as 
evidenced by the direct comparisons on liver function and the indirect indica- 
tions from the plasma protein-bound iodine studies. 

The decline in liver function in the synthalin A animals could be a contribut- 
ing cause to the hypoglycemia, through an interference with gluconeogenic 
activities of the liver. 


*The authors wish to express their appreciation to F. V. Washko, D.V.M., Veterinary 
Research Department, Merck Sharp & Dohme Research Laboratories, Division of Merck & 
Company, Rahway, New Jersey, for this assistance. 
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TABLE 1 
Effects of synthalin A and starvation on blood glucose levels, plasma protein-bound 


iodine levels, and liver function in dairy bull calves 





BSP Protein- 



































, Animal Body fractional Blood bound 
Experimental group No. weight clearance glucose iodine 
(kg.) (b) (mg. %) (ug. Yo) 

Control Group 1 H704° 41.8 0.164 138.0 4.18 

H831° 36.8 0.174 100.8 3.67 

H890° 39.1 0.147 96.6 4.69 

H732° 41.8 0.132 98.7 3.63 

Means 39.9 0.154 108.7 4.04 
Before After 
Synthalin A, H715° 51.8 0.073 8.5 7.32 7.48 
3.3 mg. per kg. H873° 46.4 0.043 9.0 5.06 4.85 
body weight H671° 47.3 0.044 6.7 5.17 5.20 
Means 48.5 0.053 8.1 5.85 5.84 

Control Group 2 H861° 63.6 0.144 74.8 6.59 

initially H866° 71.8 0.172 69.0 5.40 

H918° 47.7 0.203 70.7 6.08 

Means 61.0 0.173 71.5 6.02 

H861° 61.4 0.125 45.4 €.03 

24 hr. starvation H866° 70.0 0.127 45.7 5.06 

H918° 45.9 0.161 53.4 5.14 

Means 59.1 0.138 48.2 5.41 

H861° 59.1 0.169 47.8 4.45 

48 hr. starvation H866° 68.2 0.127 40.2 3.98 

H918° 44.1 0.190 56.8 4.08 

0.162 48.3 4.17 


Means 57.1 


SUMMARY 


Synthalin A caused a marked reduction in bromsulphalein fractional clear- 
ance as a measure of liver function and in blood glucose levels in Holstein bull 
calves, as compared to both normal and starved control animals. Some evidence 
of liver damage by synthalin A was noted. Results suggested that the hypo- 
glycemia caused by synthalin A may be owing partially to an impairment of 
gluconeogenic activity of the liver. 
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DETERMINATION OF LIVER FUNCTION, PLASMA AND BLOOD 
VOLUMES IN KETOTIC COWS, USING BROMSULPHALEIN ! 


W. G. ROBERTSON,’ J. P. MIXNER, W. W. BAILEY,’ ann H. D. LENNON, Jr. 


New Jersey Agricultural Experiment Station, Sussex 


The bromsulphalein test revealed a significantly lower liver function, 
and significantly lower plasma protein-bound levels also were found in 
ketotic cows. Blood hematocrits, plasma and blood volumes per kg. of 
body weight, were insignificantly higher in the ketotic than in the control 
group. Editor. 


Robertson et al. (9) have reported that ketosis cows have elevated levels of 
plasma-free 17-hydroxyecorticosteroids and low levels of plasma protein-bound 
iodine, as compared to appropriate control cows, suggesting that ketosis is due 
to a relative adrenal-cortical insufficiency, as a consequence of hypothyroidism. 
However, Brown et al. (3) and Klein et al. (4) have reported that the metab- 
olism and conjugation of both exogenous and endogenous corticoids are defective 
in patients suffering from liver diseases. Liver disorders might be the cause also 
of elevated corticoids in ketosis cows. 

Many workers (35, 10-14) have reported histopathological changes occurring 
in the livers of cows exhibiting spontaneous ketosis, and Shaw et al. (13) have 
observed that fasting ketosis will cause the appearance of fat in the liver. No 
reports on specific liver function tests in ketosis cows have come to the attention of 
the authors. 

Vigue (15) has presented a limited amount of data which suggested that 
ketosis cows may have low blood volumes per kg. of body weight, and high blood 
hematocrits. 

The purpose of this study was to compare liver function in ketosis cows to 
that in normal cows and simultaneously to determine blood and plasma volume 
relationships, using the dye bromsulphalein. A preliminary report of this work 
has been made (8). 


METHODS 


Protein-free blood filtrates for blood sugar determination were prepared 
by the method of Weichselbaum and Somogyi (16), and the assay was according 
to Benedict (1). Plasma acetone was determined on a semiquantitative basis, 


Received for publication February 2, 1957. 
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using the Deneco Acetone Test* (nitroprusside), in which the plasma samples 
were rated on an arbitrary 0 to 4+ scale. Plasma protein-bound iodine (PBI) 
was determined according to the method of Brown et al. (2). Liver function, 
blood and plasma volume determinations, were made simultaneously, according 
to the the methods of Mixner and Robertson (7), using the dye bromsulphalein 
(BSP). The ‘‘ BSP fractional clearance’’ was the measure of liver function em- 
ployed, and was defined as the fraction of the total blood plasma volume which 
is cleared of BSP per minute on an instantaneous basis, after the intravenous 
injection of the dye. 

The six ketosis (Holstein) cows in this study were in private herds, which 
were under the veterinary supervision of one of the authors (W. W.B.). The 
five control (Holstein) animals for the study were animals in the herd of the 
Dairy Research Farm, New Jersey Agricultural Experiment Station, and were 
studied in the period between one and four weeks post-partum. 


RESULTS AND DISCUSSION 


A summary of the results is presented (Table 1). The BSP fractional clear- 
ance was markedly depressed in the ketosis cows, as compared to their controls 
(0.089 and 0.192, respectively). The difference was highly significant statis- 
tically (P<0.01). The difference in the PBI levels of the two groups approached 
statistical significance at the one per cent level and confirmed the earlier find- 
ing (9) that the PBI levels are cows. Blood hematocrit 
values for the two groups of animals were very similar, indicating that hemo- 


low in ketosis 


*Manufactured by the Denver Chemical Mfg. Company, Ine., 163 Varick Street, New York. 


TABLE 1 
Liver function, plasma protein-bound iodine, and plasma and blood volume measurements 
in normal and ketosis cows 


Plasma 














Volume per kg. 
BSP protein- body wt. 
Cow Body Blood Plasma fractional bound Hema- : — 
No. weight sugar acetone clearance iodine tocrit Plasma Blood 
(kg.) (mg.%) (0 to 4+) (b) (ng. To) (To) (ml. ) (ml. ) 
Normal lactating cows, one to four weeks post-partum 
H795 607 ’ 0 0.196 2.98 38 43.5 67.2 
H864 544 0 0.191 3.74 38 34.3 53.4 
H775 607 0 0.164 2.84 34 29.1 42.7 
H830 575 0 0.175 3.53 31 44.9 63.4 
H847 457 0 0.235 4.51 37 38.6 59.1 
Mean 558 0 0.192 3.52 35.6 38.1 57.2 
Ketosis cows 
16B 626 17.5 4+ 0.115 2.49 40 41.8 67.0 
27B 555 25.9 2+ 0.110 2.95 34 51.2 75.4 
18B 574 31.4 1+ 0.091 1.88 42 41.1 67.8 
10B 595 37.9 2+ 0.050 2.28 34 63.9 93.8 
21B 623 29.7 1+ 0.090 2.69 37 44.4 68.1 
24B 545 27.3 2+ 0.078 2.89 35 44.4 66.2 
28.3 2+ 0.089 2.53 37.0 47.8 73.1 


Mean 


586 
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concentration had not occurred in the ketosis cows. The ketosis cows had higher 
plasma and blood volumes per kg. of body weight than the control cows, but 
the differences in each instance were not statistically significant at the five per 
cent level. These results are in contrast to those of Vigue (15). 

Ideally, the BSP fractional: clearance should be performed on animals in a 
basal metabolic condition. This is quite impractical in mature ruminant animals, 
and there is, accordingly, the general assumption inherent in the use of this 
measure that the animals to be tested remain on a fairly constant metabolic 
plane of nutrition. Very likely, there was some restriction of food intake in 
the ketosis animals; whereas, the control animals were not fasted. However, 
experiments by Mixner et al. (6) showed that total starvation of small dairy 
bull calves for 48 hours caused only a small and transitory decrease in BSP 
fractional clearance, but at the same time caused a marked decrease in PBI. 

These experiments provided definite evidence that liver function was im- 
paired in ketosis cows, as might be predicted on the basis of prior histopatho- 
logical evidence. It is interesting to speculate as to the cause of this liver im- 
pairment, particularly as to whether it may be incident to hypothyroidism, as 
evidenced by low PBI values in the ketosis cows. The finding of Robertson et al. 
(9), that ketosis cows have high plasma levels of free 17-hydroxycorticosteroids, 
must be examined with reference to the demonstrated low liver function. 


SUMMARY 


Liver function in six ketotic cows was markedly depressed, as compared to 
five normal control cows, as shown by the bromsulphalein (BSP) fractional 
clearance method, being 0.089 and 0.192, respectively. The differences in these 
values were highly significant statistically (P<0.01). These findings are in 
accordance with prior histopathological evidence for liver damage in ketosis 
cows. Plasma protein-bound iodine levels were also lower in the ketosis cows, 
2.53 wg. Yo, as compared to 3.52 pg. % for the controls, the difference being sta- 
tistically significant at the five per cent level, confirming our earlier observation. 
The blood hematocrits, plasma and blood volumes per kg. of body weight were 
35.6 and 37.0% ; 38.1 and 47.8 ml., and 57.2 and 73.1 ml., for the control and 
ketosis cows, respectively. Although in all instances the values for the ketotie 
cows were higher, none of the differences was statistically significant. 
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STUDIES ON KETOSIS IN DAIRY CATTLE. XXI. EFFECT OF 
DIFFERENT LEVELS OF PROTEIN AND ENERGY INTAKE! 


E. C. LEFFEL anp J. C. SHAW 
Maryland Agricultural Experimeni Station, College Park 


The effects of prepartal protein levels on blood glucose and acetone 
and liver glycogen and fat levels during prepartal and postpartal periods 
were studied. Hypoglycemia and ketonemia resulted when feed intake for 
ten to 14 days postpartum was decreased to 35% of Morrison’s TDN stand- 
ard. This “ketosis” was not the known clinical type. Blood ketones were 
lower and the symptoms associated with ketosis were absent. Feeding at 
a high postpartum level prevented this condition. Liver glycogen decreased 
at parturition, but was high for cows with high energy intake, whereas it 
decreased greatly for those underfed for ten days postpartum. /[ditor. 


It was noted by Shaw (18) that primary or clinical ketosis occurs in cows on 
an adequate caloric intake, showing that it is not caused merely by fasting. How- 
ever, since fasting ketosis has been produced in other species, it has often been sug- 
gested that bovine ketosis, as well as pregnancy toxemia in ewes, is caused by 
an inadequate caloric intake. Forbes (6), Shaw (21), Shaw and Leffel (20), 
Brierem et al. (4), and Robertson and Thin (72) have noted that the blood 
ketone bodies of lactating cows increased appreciably when the cows were main- 
tained on an inadequate caloric intake. A fasting ketosis has also been produced 
in ewes in late pregnancy by Sampson and Boley (16) and Clark etal. (8). 
These and other aspects of bovine ketosis have been reviewed recently (19). 

The classic ketogenic ration for rats is a low-protein, high-fat diet (2, 3,5) 
which produces a fatty liver and a resultant ketonemia during fasting. The 
development of fatty livers was prevented by increasing the protein content 
of the diet and by adding fairly large amounts of choline, betaine, and other 
lipotropic factors. In the case of the lactating cow, however, little data are 
available on the relationship of the composition of the diet to fasting ketosis. 
The data reported here are from a study designed to determine the effect of 
the prepartal diet, with particular reference to protein levels, on the levels 
of blood glucose, blood acetone bodies, liver glycogen, and liver fat during the 
prepartal and postpartal periods. A brief summary of part of this material 
was presented at an earlier date (10, 20). 


EXPERIMENTAL PROCEDURE 


A total of 28 cows was used in this experiment. Of these, 22 were placed 
on experiment approximately six months prepartum and six approximately 
60 days prepartum. The 22 cows which were started six months prepartum 
received approximately 170% of Morrison’s TDN standard for maintenance 
(11), plus 100% of the Morrison TDN standard for milk production until 
approximately 60 days prepartum, after which they were offered 2(0% of 
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Morrison’s TDN standard for maintenance and consumed from 170 to 195% 
of this standard. The remaining six cows which were placed on experiment 
approximately 60 days prepartum, consumed approximately 170% of the 
maintenance requirements for TDN, according to Morrison’s standard. During 
the prepartal period the cows received timothy hay at the rate of one pound, 
and corn silage at the rate of two pounds, daily per 100 pounds of body 
weight. During the latter part of the trial, the supply of silage was exhausted 
and one pound of alfalfa meal and citrus pulp was substituted for the silage 
on an equal TDN basis. The roughage allowance was limited, in order to 


TABLE 1 


Compositien and analyses of concentrate mixtures and analysis of timothy hay 





Low- Medium- 








High- 
protein protein protein Timothy 
Ingredients concentrate concentrate concentrate hay 
(1b.) 

Dried corn distillers grains without solubles 30 25 
Corn and cob meal 50 
Cornmeal 18 5 
Crushed oats 33 35 2% 
Molasses 15 15 15 
Linseed oil meal 30 
Cottonseed oil 2.5 
Steamed bonemes! 1 1 1 
Salt l 1 1 

Total 102.5 100 100 

Analyses (%) —-— 
Crude protein 10.5 14.4 23.2 7.3 
Fat 5.7 5.7 5.6 1.6 
Fiber 7.1 9.1 9.3 36.7 
Nitrogen-free extract 63.1 57.6 47.7 42.5 
Ash 4.7 5.2 6.5 5.3 
Moisture 8.9 8.0 8.7 6.6 
Caleulated TDN 80.2 yy | 74.6 50.7 
Caleulated digestible protein 7.8 10.9 18.3 3.2 


| 
| 
| 
| 


insure a large concentrate intake. The remainder of the ration was supplied 
in the form of concentrate mixtures. All of the cows received a medium protein 
concentrate (11.2% digestible protein) until approximately 60 days prepartum, 
when they were divided into three groups as evenly as possible with respect 
to age, breed, and previous production. One group was continued on the 
medium-protein ration, a second group was changed to a low-protein ration, 
and the third group was changed to a high-protein concentrate. The concen- 
trate mixtures and the analyses of these mixtures and of the hay used are 
shown (Table 1). All rations were calculated on the basis of total digestible 
nutrients, using Morrison’s digestion coefficients. The composition of the silage 
and citrus meal was estimated from Morrison’s tables. 

On the day of parturition the cows were offered feed equivalent to 100% 
of the maintenance standard for TDN, with no allowance for milk production. 
Thereafter, the cows were either ‘‘full-fed’’ or ‘‘fasted.’’ The full-fed cows 


ord 
7 


received 70% of Morrison’s standard for maintenance and milk production the 
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first week postpartum, 80% the second week, and 100% thereafter. The fasted 
cows received 35% of the Morrison standard for maintenance and production 
for ten days postpartum, after which the TDN intake was increased to 100% 
of the standard. One cow in the medium-protein fasted group received 50% of 
the ecaleulated requirements postpartum. During the postpartal period the 
fasted cows received one-half of their prepartal roughage allowance. 

The cows were weighed once weekly prepartum, immediately after parturi- 
tion, and on the third, seventh, tenth, and 14th days postpartum. Milk samples 
for butterfat determination were taken one day each week prior to the dry 
period and daily during the 14-day postpartal period. Rations were calculated 
and changed weekly during the prepartal period on the basis of the previous 
week’s production and/or body weight. and daily after parturition on the basis 
of the last body weight obtained and the milk production on the previous day. 

Blood samples were drawn from all cows approximately seven days pre- 
partum, on the day of parturition, and twice weekly for two weeks postpartum. 
Potassium oxalate was used as the anticoagulant. Sodium fluoride and thymol 
were used as preservatives. Liver samples were taken from 21 cows about one 
week before calving, from five cows at parturition, and from 25 cows approxi- 
mately ten days postpartum. Samples were taken by biopsy, with a trocar 
and trephine. The average sample for glycogen determination weighed about 
50 mg. The following analytical methods were used: blood glucose, Shaffer and 
Hartmann (17) and Somogyi (22); blood acetone bodies, Barnes and Wick 
(1); blood and liver lipids, Saarinen and Shaw (13), and liver glycogen, Good 
et al. (7). 

The calves were separated from their dams at birth and the cows were 
milked immediately. No access to pasture was allowed at any time during the 
experiment, although the cows were turned into a small exercise lot daily. Salt 
and water were available at all times. The cows were machine-milked twice 
daily and all milk weights were recorded. 


RESULTS 


Blood glucose and acetone bodies. As will be noted (Table 2), the average 
blood glucose and acetone body levels of all groups were normal before par- 
turition. The various levels of protein intake did not result in any statistically 
significant differences in these values among the three groups prior to calving. 

The postpartal blood glucose and acetone body data for all groups are 
shown (Table 3). It will be noted that the average blood glucose levels for 
the underfed cows in each group were lower during the postpartal period than 
those of the full-fed animals within the same protein level, and that ‘hese 
differences are statistically significant. An analysis of variance showed no 
significant differences in blood glucose among the three full-fed groups or 
among the three fasted groups. 

The blood acetone bodies of the underfed animals in each group were sig- 
nificantly higher (P < .01) than those found in full-fed animals during the 
postpartal period. This increase was about the same in each of the three 
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TABLE 2 


SHAW 


The relation of prepartal diet to blood glucose and acetone bodies, prepartum and at parturition 


Blood glucose mg/100 ml. 





Blood acetone bodies mg/100 ml. 





Protein No. of 5-7 days At 5-7 days At 
level cows prepartum parturition prepartum parturition 
Low 11 46.5 59.3 3.4 3.9 
+6.2° +10.1 +0.9 +0.9 
Medium 6 46.6 51.9 2.8 2.5 
+3.0 ae +0.9 0.7 
High 11 46.5 51.4 2.8 2.7 
+2.6 +6.1 +0.6 6.7 


“Standard deviation from the mean. 


underfed groups; there were no significant differences among the three underfed 
groups or among the three full-fed groups. 

Thus, it is apparent that the different levels of protein intake did not exert 
any significant influence upon the blood glucose and acetone bodies of the 
animals, either prepartum or postpartum. It is also evident that severe under- 


feeding will produce a marked ketonemia and hypoglycemia. 


TABLE 3 
Relation of prepartal diet and postpartal energy intake to 
postpartal blood glucose and acetone bodies 


Blood glucose (G) and acetone 
bodies (K) in mg/100 ml. 











Postpartal 
Protein No. of Days postpartum average 
level Treatment cows 3-4 6.8 9-11 13-15 3-11 days 
Low Full-fed 5 G 43.0 37.7 39.8 43.0 39.44 
£6 +101 +10.2 +7.8 +8.32 
K 4.2 7.5 7.8 3.9 6.49 
+2.1 ~—-3.2 6.3 +2.6 +4.18 
Low Fasted 5 G 30.9 23.3* 25.9* 29.3 26.69** 
+9.8 +7.0 +4.8 +10.9 +7.52 
K 11.6* 18.4* 22.1** 14.3 iwsa"* 
+4.2 +6.7 +2.1 +11.0 +6.21 
Medium Full-fed 3 G 40.5 38.6 42.2 41.7 40.44 
+3.6 +£3.23 +1.6 +7.2 +3.01 
K 5.3 6.3 4.3 4.0 5.39 
+0.8 +1.3 +S +0.5 +1.46 
Medium Fasted 3 G 34.8 25.4* 20.0** 34.1 26.74** 
+8.6 +5.4 +5.7 ey +8.72 
8.0 17.6 23.7* 13.1 14.76** 
+2.4 +9.4 +8.2 +6.5 +8.12 
High Full-fed 6 39.7 39.1 40.4 40.0 39.74 
+44 +8.0 = yf +5.0 +6.12 
7.5 73 5.4 6.8 7.01 
+2.4 +6.4 +2.0 +3.2 +3.60 
High Fasted 4 G 27.0**  20.8** 19.8** 35.7 22.14** 
+6.0 +6.7 +5.2 +7.4 +6.03 
K 9.6 20.3* 25.9* 11.5 19.48** 
+3.1 +5.3 +8.1 +7.29 


“Standard deviation from the mean. 


+6.9 





* Differences between full-fed and fasted cows on the same protein level statistically sig- 
nificant at P<0.05. 
** Differences between full-fed and fasted cows on the same protein level statistically sig- 
nificant at P<0.01. 








KETOSIS IN DAIRY CATTLE. XXI. 985 


It will be noted that there was considerable variation among individual 
cows in blood glucose and acetone body levels. However, the differences between 
full-fed and fasted animals were much greater than the differences within 
treatments. 

Liver glycogen. The average liver glycogen level for 21 cows prepartum 
was 2.90% of the fresh liver weight, with a range of 1.11 to 4.86%. Glycogen 
content of the livers of five cows on the day of parturition averaged 1.35‘, 
with a range of 0.80 to 1.70%. Twelve cows after being on 35% of calculated 
TDN requirements for ten days postpartum had an average liver glycogen con- 
tent of 0.38%, with a range of 0.19 to 0.80%. Twelve cows allowed 70 and 80% 
of the Morrison standard for the first and second weeks after calving had an 
average postpartal liver glycogen level of 2.33%, with a range of from 0.58 
to 6.20%. 

Varying levels of protein intake had no apparent effect on liver glycogen, 
either before or after parturition. In cows full-fed postpartum, glycogen levels 
rose above the parturition level within two weeks, although the liver glycogen 
remained somewhat lower than it was before calving. 

Milk and milk fat production. Postpartal milk production, per cent milk 
fat, and 4% FCM production showed a great deal of between-cows variation 
in all groups. Average production of 4% FCM was fairly constant for all 
fasted cows during the short period studied. Variations in individual cows 
were due more to fluctuations in fat percentage than in pounds of milk pro- 
duced. Fat percentage of the milk of all fasted cows was very high and tended 
to increase as the fast progressed. The pounds of milk produced declined 
during the fast. When full rations were allowed after the fast, the milk pro- 
duction increased and milk fat percentage fell to a level approaching the 
lactation normals for the cows involved. 

For the cows not fasted, 4% FCM increased somewhat during the first 
week or ten days postpartum and then leveled off. Milk fat percentages for 
all full-fed cows were lower than those of the fasted cows. Fat content of the 
milk of the full-fed cows reached a peak about seven days postpartum and then 
declined. Milk production increased as the percentage of fat declined. 

Milk production among individual cows varied so greatly that it is not 
possible to assess any effect on milk production of the protein content of the 
rations. Average milk production for cows fed the low-protein concentrate in 
this experiment was fully as high as that of the high protein group. The level 
of concentrate feeding was so high before parturition that most of the cows 
on the low-protein ration received as much protein as is usually recommended. 

Condition and weight changes of cows. With one exception, all cows that 
were started on experiment approximately six months prepartum were very 
fat at the time of calving. One cow calved several weeks early and was lame 
and not in good condition at calving. The six cows which were started on 
the test rations 60 days before the expected calving date did not reach the 
high finish of the cows fed for the longer period, although all were in good 
condition at the time of parturition. 
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All cows lost weight during the first two weeks postpartum, but the weight 
loss was significantly higher (I < .01) for the fasted cows as compared to 
those not fasted after calving. The daily loss for fasted cows between the 
period immediately postpartum and the end of fast was 12.8 lb., while the 
nonfasted cows lost an average of 3.7 lb. per day during the first two weeks 
postpartum. There were no significant differences in the weight gains pre- 
partum or in weight losses postpartum due to protein intake. 

Special attention was paid to udders of the cows postpartum, because of 
the possibility that such heavy concentrate feeding before calving might cause 
udder edema and congestion. Nine cows showed some caking or congestion of 
the udder, although the condition was not serious in any case. There was no 
evidence that the level of protein feeding prepartum or energy intake post- 
partum had any effeet on the condition of the udder. 


DISCUSSION 


It is significant that the degree of hypoglycemia and ketonemia observed 
during fasting was the same for all cows, irrespective of the protein level fed. 
The low blood glucose values observed in the cows on the high-protein ration 
inclieate that there was little influence exerted by glucogenie or antiketogenic 
catabolites during fasting, as a result of previous feeding of excess protein. 

The glycogen content of the livers of cows several days before parturition 
was found to be considerably higher than that reported for slaughtered preg- 
nant cows by Knodt and Petersen (9). In their studies, however, liver samples 
were taken from an abattoir (the cows were probably fasted prior to slaughter). 
In the present study, about half of the liver glycogen disappeared at parturi- 
tion. The high levels of blood glucose observed at parturition may be associated 
with the mobilization of glycogen from the liver at this time. Cows heavily fed 
after calving had liver glycogen levels almost as high as the prepartal levels 
at 14 days postpartum. Cows restricted to 35% of Morrison’s recommenda- 
tions had lost virtually all of their liver glycogen by the end of the fast. Liver 
glycogen in cows with clinical ketosis has also been observed to be very low 
soon after the first symptoms of ketosis were noticed (20). Saarinen and Shaw 
(13, 14,15) determined liver lipids on some of the cows used in this experiment, 
as well as on normal cows and cows with ketosis. Where biopsy samples were 
taken within five days after the first symptoms of ketosis were observed, liver 
fat was found to be about the same as that observed in normal cows in early 
lactation. Eleven to 21 days after the first symptoms were observed, liver fat 
in cows with ketosis was considerably increased. Cows fasted postpartum de- 
veloped fatty livers comparable to those observed in advanced ketosis. Thus, it 
is probable that the fatty livers, often observed in ketotie cows, develop after 
the onset of ketosis and are due to the inanition associated with the syndrome. 
Although liver glycogen disappears rapidly in both fasted and ketotie cows, 
large quantities of acetone bodies may be produced before there is any appre- 
ciable fatty infiltration of the liver. 
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The fasting ketosis observed here is not the same as the condition observed 
in primary ketosis of dairy cows (19,21). Forbes (5) reported that he failed 
to observe the clinical picture usually associated with primary ketosis while 
producing a fasting ketosis, but that he believed clinical ketosis may, neverthe- 
less, be a ketosis of inanition. 

In this study, the degree of hypoglycemia was fully as severe as that 
observed in primary ketosis, but the blood acetone bodies did not reach the 
high levels during fasting that are so often observed in cows on higher levels 
of energy intake but nevertheless exhibiting primary ketosis. These data and 
the data of Robertson and Thin (12) are in agreement, and represent an exten- 
sion of our previous report (21), that the degree of ketonemia developed by 
fasting is not as great as that often observed in primary ketosis, in cows sub- 
jected to less inanition and with blood glucose values at the same or higher 
levels. The inappetence and marked drop in milk production usually associated 
with primary ketosis were not observed in these fasted cows. Cows with fasting 
hypoglycemia and ketonemia generally showed good appetites when full rations 
were restored, and the blood glucose and acetone bodies soon returned to normal. 

Although fasting does not appear to be a major cause of primary ketosis, 
severe restriction of feed intake during the parturient period is considered to 
be contraindicated, since underfeeding is a stress and ketosis appears to be a 
failure under stress. The supplying of adequate energy early in lactation 
should help to alleviate the burden carried by high-producing cows. 


SUMMARY 


3 


Restricting the feed intake for ten to 14 days postpartum to 35% of Morri- 
son’s recommended TDN intake resulted in a marked hypoglycemia and keto- 
nemia. This ‘‘fasting ketosis’? was not the same as the primary or clinical 
ketosis usually observed under field conditions; the blood ketones were lower 
and the signs and symptoms associated with ketosis were absent. 

Feeding a relatively high energy level postpartum prevented ketonemia 
and hypoglycemia in most cases. 

Previous protein intake had no apparent effect on the postpartal blood 
glucose and acetone body levels in either the full-fed or fasted animals. 

Liver glycogen decreased at the time of parturition, but cows maintained 
on a high energy intake postpartum exhibited relatively high glyeogen values 
at the end of two weeks. Glycogen was reduced greatly in the livers of cows 
underfed for ten days postpartum. 

Feeding concentrates at a high level during the dry and freshening periods 
did not aggravate congestion of the udder. 
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PROCEEDINGS OF THE FIFTY-SECOND ANNUAL MEETING 
OF 
THE AMERICAN DAIRY SCIENCE ASSOCIATION 


June 26-29, 1957 


H. F. Jupkins, Secretory-Treasurer 


The American Dairy Science Association 
met for its opening session in the beautiful 
air-conditioned Union Building at Oklahoma 
State University, Stillwater, at 9 a.w., Thurs- 
day, June 27, 1957. Dr. C. L. Norton, head of 
the Department of Dairying at the University, 
presided, 

Following an organ prelude by Miss Janet 
Berry of Stillwater, the audience joined in the 


C. L. Norton 


National Anthem. Invocation 
was given by the Rev. S. M. Maddox, pastor of 
the First Baptist Church of Stillwater. Dr. 
L. E. Hawkins, Director of the Oklahoma Agri- 
cultural Experiment Station, welcomed the 
group to the University. Dr. Norton introduced 
Dr. C. F. Huffman, who delivered his presi- 
dential address. 


singing of the 





PRESIDENTIAL ADDRESS 
C. F. HurrmMan 
Dept. of Dairying, Michigan State University, 
East Lansing 


THE ROAD AHEAD 

We of the American Dairy Science Associa- 
tion appreciate the hospitality of our host in- 
stitution, the Oklahoma State University. This 
is the first time that our Association has had 
the opportunity of holding the annual meeting 
in the great Southwest. 
We are happy to take 
part in the commemora- 
tion of 50 years of 
Oklahoma statehood. 

Oklahoma is steeped 
in American tradition. 
The American Indian 
and the buffalo were ob- 
served by Coronado, 
who crossed Oklahoma 
in 1541 and claimed it 
for Spain. Coronado 
was searching for the 
mythical golden city of 
Quivira. Little did he realize the potential 
wealth of this land in oil, minerals, livestock, 
wheat, and sorghum grains. 

Since the first settlements in Jamestown and 
at Plymouth Rock, the West had supplied free 
land for anyone who wanted it. The large tract 
of land in Oklahoma, known as the Indian Ter- 
ritory, was opened up for homesteading at about 
the turn of the century. Our great trek west- 
ward had lasted for about 250 years. This west- 
ward migration was the basis of Horace Gree- 
ley’s advice “Go West, Young Man—Go West.” 

After closing the geographical frontier our 
people were depressed, because it looked like 
the end of pioneering days. Little did the folks 
in our country realize the many opportunities 
for new types of pioneering and, of course, the 
marked increase in new frontiers which this 
would open. When Oklahoma was made a state, 
Henry Ford was just opening up a new frontier 
with his flivver. The impact of the automobile 
on our way of life has been tremendous. In the 
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good old days, our rugged early inhabitants 
settled things with a 6-gun or a rope. Nowa- 
days we are a lot more cruel—we simply drive 
over them in high-powered cars. The people 
of Oklahoma are noted for their ability to 
handle the rope. Will Rogers said, “A rope 
ain’t bad to get tangled in if it ain’t around 
your neck.” 

In 1907, it was impossible to visualize the 
development of aviation. The Wright Brothers 
had made the first flight in a heavier-than-air 
vehicle only four years before, and then for only 
a few seconds. Electronies had advanced from 
Franklin’s kite to Edison’s eleetrie light, but 
Man, standing at the end of the land frontier, 
did not anticipate radio, television, and the in- 
numerable ways that eleetronies would be in- 
volved in modern living. 

My first experience with the Southwest oe- 
eurred during World War I, when I was taking 
an aviation ground-school course at the Univer- 
sity of Texas. The merit system, or rather the 
demerit system, was used for infringement of 
rules. The students were lined up on the drill 
field in companies according to height. In 
swinging the company around, the pivot was 
always on the tall end. A fellow by the name 
of Mud and I were on the short end of the com- 
pany, and it was necessary for us to break step 
and either run or lag far behind. In either case, 
we received demerits. Mud left school, but 
he continued to receive demerits, and my record 
became perfect. After receiving my diploma 
the drill officer came up to me and said, “I 
have been calling you Mud all this time.” That 
was one time [ was happy that my name was 
Mud. 

Probably the greatest impact on our way of 
life has been the change in communications. In 
my boyhood in Kansas, communication de- 
pended on family gatherings, neighbors gathered 
together to help in emergencies, the little red 
schoolhouse, and the trips to town on Satur- 
days. As Will Rogers said, “The first sympo- 
sium met around the cracker barrels and stoves 
in the country stores, when the crops were laid 
by.” Today, however, the old way of life is only 
a memory in the minds of old-timers. The 
younger generations get most of their communi- 
cations in large schools and from radio, tele- 
vision, newspapers, and magazines; even the 
country people in remote areas can now see, 
hear, and read as well as their city cousins. 

The development of the dairy industry during 
this century has been just as great. In my 
home community in Kansas, at the turn of the 
century, milk was delivered to the homes in bulk. 
We had no commereial ice cream. Each house- 


hold had a hand-freezer and a hand-churn. To- 
day, dairying is the biggest farm business in 
America. Milk alone will put about 4.7 billion 
dollars in the pockets of American dairymen 
this year. The dairy farmer is the largest sup- 
plier of veal and he also produces 20 per cent 
of our beef supply. 

We are greatly concerned about what the 
future holds. Since we are neither prophets, 
nor sons of prophets, we can look for only a 
short distance down the road ahead. We are 
unlike the imaginative scientists in Sir Francis 
Bacon’s fable, “The New Atlantis,” published 
in 1623, who conducted fantastic feats in air- 
planes, motion pictures, and many other things. 
These fantastic achievements have ceased to be 
fables. The future is closer to us now than at 
any time in history. 

A strong dairy industry hinges on advance- 
ments on all fronts. This means finding ways 
to clear the hurdles in the road ahead, in regard 
to education, research, marketing, and closer 
cooperative endeavor of all dairy organizations. 

In my youth, opportunities in the cities were 
fewer than in agriculture. This was true be- 
‘ause agriculture was undeveloped and a farm- 
er’s productivity was so low that he could pro- 
duce only enough food for his family and a 
little more. The increased productivity of agri- 
culture made possible the great industrial revo- 
lution, which resulted in more and more job 
opportunities; consequently, more and more of 
our youth have left the farm for the city. 
Thirteen per cent of our people produce the 
food needed for all of us. 

We have failed to realize that science and 
agriculture are changing so rapidly that our 
concepts of education are having a hard time 
keeping up with the signs of the times. In the 
past, we have been more concerned with teach- 
ing the art of dairying, rather than giving our 
four-year students a fundamental education, 
based on principles that would enable them to 
adjust to rapid changes. This can only mean 
a more liberal education. President Hancher 
of Iowa State University said, “We expect to 
find in the liberally educated man the ability 
to ascertain facts and to act upon them; to know 
the society of imagination and insights neces- 
sary to see the direction in which society is 
moving. We expect him to be able to make 
wise choices, both for the guidance of his per- 
sonal life and for the collective decisions of 
the society of which he is a part. We expect 
him to know that knowledge is power and, even 
more significantly, that knowledge is freedom— 
freedom from disease and pestilence, from su- 
perstition and taboo, and from the fears and 
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terrors that the mind and touch the 
soul of uncivilized man. We expect him to know 
that his knowledge, combined with vision and 
creative power, can harness the forces of nature 
and work for the establishment of the good 
society. 

The education of the future will stress the 
improvement of the mind. Much of our educa- 
tion in the schools today consists merely of in- 
struction and training, the conveying of facts 
and the development of skills. 


possess 


In other words, 


the training of technicians—not leaders. The 
former phase of education is best done through 
short courses. The training for leadership, how- 
ever, should be the prime goal of a four-year 
curriculum. 


C. F. Huffman (left) receives the Past Presi- 
dent’s Badge from new A.D.S.A. President, 
D. V. Josephson. 


Great teachers are needed, to make educa- 
tional programs click. The importance of this 
is illustrated by Charles Kettering, who once 
said, “When man’s life has been a great and 
adventure, he often looks back in 
search of the turning point—that single moment 
that opened the door to his great adventure. 
For me, that moment came more than 60 years 
ago, in a small Ohio schoolhouse, when an en- 
thusiastie country school teacher awoke in me 
a burning interest in the fascinating world of 
science. He ignited in me a spark that led me 
to a wonderful and rewarding career in auto- 
mative engineering, in basic scientific research, 
and now in the battle against cancer.” 

Most of us have had the experience of finding 
subject matter come alive because of the pres- 


wondrous 
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ence of a great teacher. The influence of the 
teacher is not necessarily determined by his sub- 
ject matter, but by his skillful handling of it. 
What we need in our colleges and universities 
are teachers of professional and specialized sub- 
jects who see their subject matter in relation 
to the whole field of modern learning and mod- 
ern civilization. We need teachers who see their 
subject matter not only as a means for develop- 
ing techniques and skill, vitally important as 
they are, but also as a means for opening vistas 
which will challenge and inspire the students’ 
imaginations. 


We are rapidly becoming an automated 
nation. Automation, however, can not replace 
the imaginative and creative mind. It is true 
that mechanical gadgets and machines are 
taking a lot of the drudgery out of life, but these 
robots must be controlled and directed by the 
intellect of man. In this respect, the tendency 
to use television, in place of the teacher, may 
be an unsound trend. 


The competition is enormous for the small 
pool of students who are interested in the vari- 
ous scientific areas. The group that does nothing 
is likely to degenerate. The decline in the en- 
rollment in Dairy Departments in this country 
brings the student-recruitment problem home 
to the entire Dairy Industry. Our Association 
published a booklet entitled: “A Guide for See- 
ondary School Reeruitment Programs in the 
Dairy Industry.” We should read and reread 
this report, because of the splendid suggestions 
it contains. Greater use of Dairy Industry 
Career Days for High Schools should be sup- 
ported hy the entire Dairy Industry, and un- 
selfishly publicized by processors, producer or- 
ganizations, breed associations, county agents, 
4-H club agents, newspapers, radio, television, 
trade journals, and the farm press. The local 
dairy organizations should also aid in sponsor- 
ing career days. A “Dairy Science Week” has 
been suggested. 

The long-range solution probably depends 
to considerable extent on dynamic teachers in 
the grades, the junior high schools, and in the 
colleges. Fundamental dairy science is based 
primarily on the basic sciences of chemistry, 
physics, and mathematics. These teachers should 
be capable of putting the breath of life into 
these important subjects. This means that su- 
perior teachers should be given more rewards 
and community recognition. Teachers, students, 
parents, and members of the community should 
understand the importance of the dairy business 
in our way of life: the nutritional contribution 
of dairy products and taste appeal; the role of 
the dairy cow as a converter of cheap forages 
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to milk; that one person in seven is now em- 
ployed in the dairy industry, and that the dairy 
industry produces 20% of the gross national 
derived 
income than any other productive agricultural 
enterprise. 


income from agriculture—more 
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The impact of the Extension Service on the 
dairy farmers of this country has been enor- 
mous. This service has resulted in the adop- 
tion, in a relatively short time, of new knowl- 
brought about by research. The present 
trend is to widen the base of the Extension Serv- 
ice by the use of dariy-trained county agricul- 
tural agents in counties where dairying is im- 
portant. In other words, adult education of 
dairy farmers is necessary, in order to keep 
them in step with our agricultural and indus- 
trial revolution. The Extension Service should 
be extended to include dairy processing. The 
good extension worker, first of all, must have 
the qualities of the real teacher. He needs con- 
siderable training in the basie sciences, in order 
to better understand and interpret the results 
of research that he should pass on to the dairy 
farmer. He should not attempt to be a walk- 
ing dictionary, but a person well-versed in 
where to find factual information. 


edge 


Probably the greatest change in future ex- 
tension work will be in keeping a closer rela- 
tionship with the research worker. This will 
speed up the adoption by the dairyman of the 
sound and practical results of research. The 
protection of the dairy farmer from fads and 
the unripe results of research will still be a 
duty of the Extension Service. 

More effort is frequently needed to adapt 
and promote the newer knowledge into the Dairy 
Industry than was originally required to dis- 
cover it. The future extension worker must be 
a super-teacher. He does not have a captive 
audience, so he must use skillful methods to 
gain attention, in competition with the high- 
powered television programs. He should assist 
in the collection of all data pertaining to dairy 
farming which, in time, should be placed on 
I.B.M. ecards. These data will give a positive 
insight on what is taking place at the grass- 
roots level. 

One of the roadblocks that is holding our in- 
dustry back is the small percentage of dairy 
cows on test for milk production. In order to 
do a good job of feeding, breeding, and culling, 
a lot more dairy cows must be on test. The 
owner-sampler method, as well as the weigh-a- 
day-a-month program, has helped. A cheap, 
rapid method of testing for butterfat and solids- 
not-fat is badly needed. The milk meter, when 
perfected and reduced in price, should be a 
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boon to milk record keeping. The average Dairy 
Herd Improvement Association cow increased 
5,300 Ib. of milk per 1906 to 
9,363 lb. in 1954, compared with the average 
cow that produced 3,646 lb. in 1906 and 6,000 
lb. in 1956. The wide differences in 
efficiency among dairy farmers, spotlight good 
management as one of the keys to a more profit- 
able dairy enterprise. In 1956, the milk pro- 
duction ef the average cow is expected to reach 
6,800 lb. per year. With an effective testing 
program, this average could be much higher. 

We are making headway in disease control. 
The Tuberculosis Eradication Program has re- 
duced the national tuber- 
culosis to 0.15%. The occurrence of bovine-type 
tuberculosis is rare in this country. 
Seven states, Delaware, New Hampshire, North 
Carolina, Maine, Washington, Minnesota, and 
Wisconsin are free of bovine brucellosis (modi- 
fied accredited). 

The incidence of brucellosis (undulant fever) 
in man has decreased from about 10,000 cases 
in 1947 to an estimated 1,000 in 1957. It is re- 
markable, however, that only about 15% of the 
human brucellosis are attributed to the 
use of milk and milk products today, compared 
with 75% a decade ago. 


from year in 


levels of 


incidence of bovine 


man in 


cases 


Probably the disease that costs the Dairy In- 
dustry the most money is mastitis. Good man- 
agement and control measures are most help- 
ful, but this is an area where a lot of research 
is needed. 

The recently established Disease Laboratory 
on Plum Island was built by the United States 
Department of Agriculture to protect our live- 
stock from foot-and-mouth disease and similar 
diseases that are foreign to this country. 

A revolution is in progress on our family- 
sized dairy farms. The size of the herd is on the 
Milking parlors, bulk tanks, gutter 
cleaners, and pipe-line milking are on the in- 
crease, but the man-hours required to handle 
a cow are on the Dairying on our 
farms is becoming a business with a large dollar 
investment. It is no longer just a way of life. 


increase, 


decrease. 


The future of our industry hinges on keeping 
dairy science on the march. Great strides can 
be made in more efficient advancement in all 
the areas of dairy science, such as production, 
manufacturing, and marketing. In this rapidly 
advancing period, research is essential for sur- 
vival. 
will have to be allocated for research purposes. 


This means that more and more money 


Our enormous Dairy Industry hinges on the 
It stands to that a more 
efficient producing dairy cow is the starting 
place for strengthening our industry. This 


dairy cow. reason 
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neans more milk per cow, per acre, and per 
our of manpower. More milk per cow immedi- 
itely takes us into the field of genetics. What 
ire the important genetic characteristics that 
need research attention ? 

We have gone a long way in the artificial in- 
semination of dairy cows (6 million), since 
Enos Perry visited Denmark and brought back 
2 workable system 20 years ago. The wide- 
spread use of artificial insemination offers a 
means of lifting up the genotype for higher 
and higher milk production. It will be neces- 
sary, however, to work out a rapid and more 
positive method of proving outstanding sires, 
in order to accomplish this objective. The ad- 
vancements that are being made in the field of 
semen preservation and frozen semen are very 
encouraging, and offer hope that when outstand- 
ing sires are found, they will be used to the 
fullest extent. 

The importance of the solids-not-fat of milk, 
from the standpoint of human nutrition, has 
stimulated interest in studying the possibility 
of inereasing this important fraction of milk 
by inheritance. 

It is well known that cows vary markedly in 
the amount of dry matter consumed as rough- 
age. Since the economical production of milk 
is based on the maximum use of the inexpensive 
nutrients, it appears logical to determine the 
possibility of breeding cows with the ability to 
consume larger amounts of roughage. 

The more economical production of milk is 
based to considerable extent upon the produe- 
tion of more nutrients per acre of both grain 
and roughage crops. The plant breeder is 
changing the corn plant so that it will produce 
high yields per aere under different tempera- 
ture conditions. This means that corn is on the 
move. It is going north, south, east, and west 
in this country. The sorghum crops are due for 
similar development. In addition, the sorghums 
are more drought-resistant than corn. Greater 
crop yields by fertilization, weed control, and 
the use of plant hormones will contribute 
markedly to the efficiency of the dairy business. 

The big problem in dairy cattle nutrition is 
to fit the crops to the fermentation vat of the 
cow, and the fermentation vat to the crops. 
The principal fermentation vat is made up of 
the rumen, reticulum, and an omasum, where 
microbes digest the feeds and manufacture die- 
tary factors, such as high-quality protein and 
vitamins. 

Just prior to World War II, a few men in- 
terested in ruminology formed the Fermentation 
Vat Club, for the purpose of discussing the role 
of the rumen in the nutrition of cattle. Facts 
were few, but speculations were many. No 
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longer is the rumen the darkest place on earth, 
as Governor Hoard of Wisconsin once said. 
Rumen research is progressing at a rapid rate. 
Several kinds of rumen bacteria have been iso- 
lated and grown in pure culture, but the fune- 
tion and interrelationship of all important 
rumen microorganisms are in need of explora- 
tion. The rumen bacteria do their work through 
enzymes—another fertile field for research. The 
role of saliva in rumen fermentation is needed 
knowledge. An important contribution of rumen 
bacteria to cattle nutrition is the conversion of 
nitrogenous compounds, such as urea, to high- 
class protein. This means that we no longer 
depend entirely on protein concentrates, such 
as cottonseed or soybean oil meal, as supple- 
ments, because limited amounts of urea can now 
be fed safely. A lot more information concern- 
ing this compound will result, as research in 
this area progresses. 

Carbohydrates make up more than 50% of 
the dry matter of roughages, and supply cheap 
energy for the cow. Most of these carbohydrates 
are of a fibrous (cellulose and hemicellulose) 
nature. These fibrous compounds can not be 
digested by the enzymes produced by the cow, 
but only by those produced by rumen microbes. 
Unfortunately, plants contain a tough constitu- 
ent known as lignin, that is intermingled with 
the cellulose and hemicellulose which protect 
them from digestion by microorganisms. Lignin 
prevents the lodging of plants and is a desirable 
characteristic for cereal grains, but not for 
forage crops. Most roughages become more 
lignified and less digestible with maturity; 
therefore, it is important to harvest these crops 
at a stage that will give the most milk per acre 
and make possible the use of less grain in pro- 
portion to milk production. 

An important phase in the nutrition of the 
ruminant is the large amount of volatile fatty 
acids produced from carbohydrates during 
rumen fermentation. Until recently, these acids 
were considered of no value to the cow. The 
three fatty acids produced in greatest amounts 
are acetic (the acid in vinegar), propionic, and 
butyric. Acetic acid is produced in largest 
amounts. Some of this acid is needed by the 
mammary gland for making butterfat, but the 
value of the remaining portion is a matter of 
theory. Propionic acid is a valuable source of 
sugar and glycogen. This acid may be the key 
to the prevention of ketosis. 

For more than a century, scientists have at- 
tempted to work out systems of feed evaluation 
in terms of net energy. Several systems are 
used throughout the world, but they are not in 
good agreement. The discrepancy is great be- 
tween concentrates and roughages. The reasons 
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for this difference in productive power are not 
known—another big stumbling-block in the 
path of progress. Circumstantial evidence points 
to the proportions and quantities of the vola- 
tile fatty acids. The solution to this problem 
will be comparable to breaking the four-minute 
mile and the sound barrier. Productive energy 
is the most expensive part of the cow’s ration. 
This subject will receive a lot of scientific study 
in the years ahead. 

Improved techniques, such as the use of anti- 
pyrine for the estimation of energy deposition 
in the body, should help a lot, because changes 
in body weight are not trustworthy criteria. 
The use of clue substances, such as chromogens 
and chromium oxide, are helpful in digestion 
studies, but more attempts are being made to 
tind new clue substances that will do a better 
job. 

The gases, methane and carbon dioxide, are 
produced during microbial fermentation at a 
cost of about 10% of the digestible energy. The 
possibility of reducing the production of 
methane is a challenge to rumen scientists. Then, 
too, under certain conditions, there is a failure 
to belch gases, and bloat is produced. It is the 
fear of bloat that has reduced the use of high- 
producing legume pastures. There are two types 
of bloat, feed-lot bloat and pasture-bloat. The 
causes of bloat remain unknown—another road- 
block to progress. The future of cattle nutrition 
may well depend on the discovery of methods 
of controlling fermentation in the rumen and 
the direction toward greater feed efficiency. 

One of the roadblocks, however, is the eco- 
nomical preservation of roughage crops. The 
loss of nutrients in hay-making is high in many 
areas, owing to bad weather. The use of silage 
also has some drawbacks. The heavy feeding of 
silage, especially high-moisture silage, tends 
to depress roughage dry matter consumption. 
Also, a rapid test for moisture in silage is 
needed. This will make possible the determina- 
tion of volatile compounds which are now lost 
by the use of conventional methods of moisture 
analysis. 

New methods of estimating pasture consump- 
tion by cows are ig developed, based on 
clue substances. We are learning how to use 
pastures and how to supplement them. Sup- 
plementation of good pastures with hay results 
in less pasture intake. We are studying the 


problem of whether to turn the cows to the 
pasture or bring the pasture to the cows. 
Further studies on the effect of the plane of 
nutrition on milk production are needed. It is 
time for more long-time experiments along this 
line. Many of the requirements for growth and 
milk production are based on meager data. This 
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type of work is expensive, however, since it 
must be of long duration. 

In dairy technology, automation is progress- 
ing at a rapid rate, in order to overcome the 
high cost of labor. This trend will continue. 
Dairy plants are getting larger and more ef- 
ficient. The future progress of dairy tech- 
nology makes it imperative to keep dairy science 
on the move. This means more attention to the 
improvement of milk quality. Flavor appeal 
will continue to be an important objective, 
in order to assure greater consumption of dairy 
products. Further investigations on the 
of vacuum treatment of milk to eliminate off- 
flavors and bring about a more uniform product 
will continue. The shelf-life of milk may be 
lengthened by research in progress. 

The dairy chemist will continue to tear milk 
apart and find out more about its composition. 
This may make possible the development of new 
products from milk. 


use 


The trend in the market for packaged nonfat 
dry milk for home use increased from 30 
million lb. in 1950 to 150 million Ib. in 1955. 
This trend is likely to continue. Fast and aceu- 
rate methods of determining solids-not-fat in 
milk are under investigation. Such a test will 
make possible the purchase of milk on a solids- 
not-fat basis, as well as on a fat basis. 

The possibility of the production of market- 
able sterile whole milk appears likely. Also, a 
3-to-1 concentrated milk may not be too far 
down the road. We have been looking forward 
for a long time to the development of a satis- 
factory dried whole milk that will keep at room 
temperature. It looks closer now. We need 
better equipment and methods of making evapo- 
rated milk of good flavor and keeping property. 

A revolution is taking place in cheese. The 
time-honored cartwheel is giving way to the 
“block.” New methods of making cheese that 
save time and labor are being tried. A con- 
tinuous cheese-making process may be in the 
ards in the not too distant future. Also, the 
consumer demand for cheese is on the increase. 
The future for cheese is bright. 

The high nutritive value of milk is universally 
recognized. This was brought out in no uncer- 
tain terms in a recent issue of our Journal, 
in an article titled “The Miracle of Milk,” by 
Dr. Rusoff. Nevertheless, from time to time, 
news releases acclaim some negative value of 
milk or milk products based on_ insufficient 
scientific evidence. The claim that fats from 
animal sources that contain cholesterol produce 
arteriosclerosis has been refuted by recent sei- 
entific findings. The possibility of high-fat diets 
being implicated still exists. 
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C. F. Huffman becomes an Honorary Chief in 
an Indian tribe. 


Fortunately, the Dairy Industry, through the 
National Dairy Council and the American 
Dairy Association, in cooperation with the 
Dairywide Coordinating Committee on Nu- 
trition, supports projects needed to show where 
dairy products fit into the human diet. Projects 
are in progress to show the role of fat in the 
diet. 

Although milk and milk derivatives stand 
high in nutritive value and flavor appeal, never- 
theless competition is keen for a place in the 
shrinking human stomach. The automobile, au- 
tomation, and the 40-hour week in industry 
have reduced our need for calories. In order 
for our industry to hold or inerease its con- 
sumption per person, it is essential for us to 
pay more attention to marketing. Our Associa- 
tion has, for the most part, dodged this very 
important subject. 

The profound achievements of the American 
Dairy Association in advertising dairy products 
have had a healthy effect on our industry. The 
cooperation between the dairy farmers of Amer- 
ica and the American Dairy Association is one 
of the high lights of our time. 

The outstanding contribution of our Associa- 
tion, through the many talents of its members, 
will continue to contribute to the welfare of the 
dairy industry, by stimulating research, improv- 
ing educational methods, and encouraging co- 
operative endeavors of the various dairy or- 
ganizations and other related organizations. 
This fine spirit of cooperation should insure the 
future of the dairy industry. 


SPECIAL ADDRESS 


Dr. R. T. Klemme, Director, Department of 
Commerce and Industry, Oklahoma City, gave 
an excellent address on the role of agricul- 
ture in world diplomacy. This was based on 
three years of foreign government service. 


FORMUM ON ‘‘ WHERE IS OUR 
AREA OF INFLUENCE?”’ 


This year the Program Committee decided 
to have an open forum on the subject, “Where 
Is Our Area of Influence ?” 

The remarks of the different speakers are 


recorded: 


Through the Journal of Dairy Science 


EK. O. Herrerp, Editor-in-Chief 
Dept. of Food Technology, 
University of Illinois, Urbana 


It would be presumptuous for a new editor 
to try to look very far ahead and predict the 
future of the Journal of Dairy Science, except 
to state that it looks bright. Your editor has 
been on duty less than six months and has 
learned much, but has more to learn. Some 
mistakes have been made, but they have not 
heen expensive. The duties of editor were 
assumed under the most favorable cireum- 
stances. Dr. W. P. Price’s committee, consist- 
ing of Doctors C. F. Huffman and W. M. Rob- 
erts, did an excellent job of streamlining the 
editor’s duties. The editor, and future editors, 
will be everlastingly grateful to this commit- 
tee. Dr. and Mrs. P. H. Tracy have been most 
helpful. In fact, the editor has had neither 
trials nor tribulations. His most unpleasant 
duty has been to return papers to authors for 
revisions, and sometimes a few must be re- 
jected, based on recommendations from capable 
members of the Editorial Board. 

Our Journal of Dairy Science represents a 
crowning achievement. In Oklahoma parlance, 
we have gone from tepees to towers. Editors, 
Editorial Boards, and Journal Management 
Committees in the past have contributed much. 
Our members have made permanent and funda- 
mental contributions from research labora- 
tories in the experiment stations and from 
government and industrial laboratories. The 
confidence that industry has placed in the 
teamwork of all these research institutions is 
overwhelming. Industry itself is making note- 
worthy contributions, which are evident in 
papers that appear in the Journal and those 
being given at this annual meeting. It shall 
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be our aim to continue to improve the scien- 
tifie aspects of our Journal and, without saeri- 
ficing standards, make it more appealing to the 
dairy industry. 

The Journal of Dairy Science has inter- 
national ecireulation, going to 60 countries, 
including all of the United Nations. It goes 
to such places as Czechoslovakia, Indonesia, 
Luxembourg, Ireland, Egypt, Yugoslavia, Thai- 
land, Wales, and the Fiji Islands. This list 
could be expanded to inelude all of the English- 
speaking nations. There are more subscribers 
to the Journal abroad than there are in this 
eountry, and Japan has more than any other 
foreign country. 

Past and present research published in the 
Journal of Dairy Science and in other periodi- 
cals is being used to help our neighbors in 
many parts of the world. Members of our As- 
sociation, representing the educational insti- 
tutions, state and federal agencies, and indus- 
try, are doing a monumental job of carrying 
the message of good dairy practices to the un- 
developed nations. 
mentary to be sure—it could not be otherwise. 
people are working on undeveloped 
frontiers in foreign countries, comparable to 
those in our nation about 50 years ago. The 
people in these countries are learning quickly. 
Simplified theory is being put into practice. 
We can expect that the better-informed people 
in the undeveloped nations will be reading our 
Journal in a few years. The translation of 
theory into practice will be even more rapid 
in the future. 

We need to publicize the scientific contents 
of the Journal of Dairy Science to industry— 
through trade journals and through the various 
associations. But we need to do this also in 
foreign countries and wherever the dairy in- 
dustry is a business. We are not only teachers 
and scientists in our edueational institutions 
and government and industry laboratories, but 
we are teachers and scientists in the world scene 
as well. In fact, the world is our campus at 
this time. 

It can be reported that some plans have been 
made for the future. The Journal of Dairy Sci- 
ence will have a new feature, beginning Janu- 
ary, 1958. members of the Editorial 
Board and the Journal Management Commit- 
tee met at this annual meeting and decided to 
adopt the suggestion of Dr. Robert Jenness 
(J. Dairy Sci., 40: 16. May, 1957), to include 
a comprehensive summary or synopsis at the 
beginning of every paper. It will be set in 
type different from that in the context. The 
usual summary at the end of the paper will be 
eliminated, but concise conclusions will be re- 


In some eases, it is ele- 


These 


Some 


tained. Directions for preparing this summary, 
with an example, will appear in the September 
Journal and in subsequent issues for 1957. This 
summary will be a convenience to readers of our 
Journal. It will reduce the cost and expedite 
the work of abstract journals, and thus con- 
tribute to the improvement of informational 
services in the dairy and other scientific fields. 
It will also be easier to publicize in trade 
journals, certain papers that appear in the 
Journal of Dairy Science. Secretary H. F. Jud- 
kins already has a project under way and plans 
to extend it, whereby scientific information 
in the Journal of Dairy Science will be sent to 
trade journals and to other publicity agencies. 

The Journal Management Committee author- 
ized the editor to explore ways of improving 
the cover of the Journal. Suggestions from the 
membership will be most welcome. In fact, sug- 
gestions for improving any phase of Journal ae- 
tivities will be appreciated. 

Through the Journal of Dairy Science 

W. M. Roperts 
Chairman, Journal Management Committee 


Dept. of Animal Industry, North Carolina 
State College, Raleigh 


Your chairman of the Journal Management 
Committee is pleased to have the opportunity 
to diseuss its activities and problems. He shall 
do his best to briefly present some high lights. 
If you have questions, we shall try to answer 
them. 

(1) Circulation 

On December 1, 1956, the Journal was being 
circulated to approximately 4,200 members and 
subseribers. The Association has members in 
about 33 countries and there are almost 60 
foreign countries that subseribe to the Journal. 
The classification of the 1956 membership in 
the American Dairy Science Association is as 
follows: teaching, research, and extension 42%, 
commercial dairy plants 33%, and the remain- 
ing 25% ineludes dairy equipment and supplies, 
manufacturers or sales, private laboratories, 
farming, breeding associations, state depart- 
ments of agriculture, trade associations, feed 
manufacturers, milk producer associations, 
health departments, breed associations, army, 
publishers, veterinarians, county agents, cooper- 
ative farm supplies, navy, milk market admin- 
istrators, housewives, retired and employed 
people. You will note from this membership 
that the Journal must appeal to people with 
considerably different interests. This compli- 


eates the job of the Editor and the Journal 
Management Committee, in attempting to ap- 
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peal to so many different interests. It would be 
much simpler if the Journal were pointed to 
research individuals, or to those who are in- 
terested in either production or manufacturing ; 
however, it is believed that much is to be 
gained in building a strong association and in 
maintaining good relations with the dairy in- 
dustry by publishing a Journal that has wide 
appeal among the leaders of the dairy industry. 
(2) Financing 

The Association had an operating cost of ap- 
proximately $75,000 in 1956. The Journal and 
editorial responsibilities approximately 
$55,000. Memberships and subscriptions con- 
tributed approximately $46,000 toward the bud- 
get. It is evident that the memberships and 
subscriptions do not pay for the cost of the 
Journal, and there are other expenses connected 
with the Association. The primary sources of 
revenue are membership dues, reprints, and 
advertising. The net income from reprints in 
1956 was about $7,000 and from advertising 
approximately $18,000. Thus, the income from 
reprints and advertising accounted for approxi- 
mately one-third of the income of our Associa- 
tion. Those who think that the cost of reprints 
is excessive, and that there is too much advertis- 
ing in the Journal, must realize that the al- 
ternative to these sources of income is to in- 
crease membership dues and subscriptions. 


eost 


It is the belief of the Journal Management 
Committee that we should strive to 
still further the membership and the subscrip- 
tions. This not only adds to the income of the 
Association but extends its influence. 

We shall continue to sell reprints as a source 
of income. A few years ago a memorandum was 
prepared by some administrators in the land- 
grant institutions, in which they stated that 
they did not object to paying higher costs for 
reprints in an effort to assist with financing 
publication of experiment station research in 
scientific journals. This increased cost of 
prints enables the institutions to participate in 
the cost of publishing research. If journals 
such as the Journal of Dairy Science were not 
available, then the institutions would have to 
pay for their publications through bulletins or 
similar outlets. 


increase 


re- 


The Journal Management Committee is not 
interested in trying to determine how much ad- 
vertising can be sold as a means of making a 
profit for the Association; however, it does be- 
lieve that among the various sources of revenue 
that are available, advertising is the most de- 
sirable, and that we should continue to solicit it. 
If the costs of publishing the Journal continue 
to rise, we believe that we have about reached 
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the point where we should consider increasing 
membership dues, rather than overload it with 
advertising. 

(3) Editorial Office 

The Journal Management Committee wants 
to praise and commend the Editor and the Edi- 
torial Board for their services to the Association. 
It is very difficult for one who is not closely 
associated with the Editor’s office to realize the 
magnitude of his job. I hope that when some 
of you become impatient with the delay in pub- 
lication of your paper, or the time it takes to 
get it reviewed, or other problems, that you will 
remember that it is only because of their devo- 
tion to the Association and the dairy industry 
that we are able to keep such a competent 
group. Your Association has attempted to re- 
lieve your Editor of the responsibility of the 
technical editing of the articles. A contract was 
arranged with The Garrard Press for taking 
over as much of the routine editorial responsi- 
bilitv as is possible by an organization that is 
not familiar with its technical problems. 

It is our policy that the editorial standards of 
the papers that are published must rest with 
the Editorial Board. The names of the Editorial 
Board are carried in the Journal, and I am sure 
you will agree that it is composed of some of 
the most competent men in our Association. 
Procedures have been developed for checking 
papers that may not meet editorial standards. 
Not only does the individual reviewer usually 
solicit an associate’s opinion, but he justifies his 
recommendation to the Editor-in-Chief, who 
frequently sends the paper to other reviewers. 

Some of you have mentioned that you dislike 
the abstract section, while others feel that the 
news and events sections are unnecessary. On 
the other hand, others have expressed opinions 
that they think they are the most worthwhile 
sections of the Journal. An attempt has been 
made to sectionalize the Journal, so that those 
who bind only the technical papers, or certain 
other sections, may do so. 


(4) Future of the Journal 

We believe that the most important factor in 
the future of the Journal is to maintain the 
high quality of its scientific papers. The mem- 
bers will determine this by the quality of their 
research and by publishing papers in the Jour- 
nal. It is the policy to publish all scientific 
articles that are approved by the Editorial 
Board. It is definitely not the intent of your 
officers, Editor, or committee to make a trade 
journal out of the Journal of Dairy Science. 
We believe it is outstanding and has much in- 
fluence in the dairy industry. 
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We weleome your criticisms and suggestions, 
because it is our desire to continue to improve 
the Journal. 


Through Cooperative Effort 
F. J. Doan 
Dept. of Dairy Science, Pennsylvania State 
University, University Park 
The Association’s influence in 
ways may be divided into several areas: 


cooperative 


(1) Through representatives accredited to other 
associations and such as, The 
National Research Council, The American 
Institute of Biologieal Sciences, The Ameri- 
for the Advancement of 


~ 


societies, 


‘an Association 
Science, ete. 
Through contacts by committees 
viduals with industry groups, 
M.I.F., National Dairy Council, D.I.S.A., 
and various products associations (ice 
cream, butter, cheese, evaporated milk, dry 
milk, ete.). A good example is the Prod- 
ucts Judging Committee, working with 
D.L.S.A. to stage the annual intercollegi- 
ate contest in product judging. 

Through committees specifically appointed 
to cooperate with other agencies or or- 
ganizations. Such a committee is the Public 
Health Liaison Committee, appointed last 
vear to explore the area of mutual interest 
and assistance between A.D.S.A. and the 
U.S. Public Health Service. This commit- 
tee and its area of work apparently are to 
be considerably enlarged during the ensuing 
vear. 

Through the work of committees not orig- 
inally specified for cooperative work, but 


and indi- 
such as, 


(2) 


So 
~ 


whose activities seem to make it necessary 
to cooperate with other agencies. An ex- 
ample of this is the committee on Antibi- 
oties in Milk, whose activities and surveys 
have led them into a number of contacts 
with outside groups interested in this prob- 
lem. 


This gives a general view of the cooperative 
efforts by our Association, and the avenues of 
influence used in other areas. It should be 
mentioned, that the influence of 
A.D.S.A., operating through the highly diverse 
interests and connections of the membership, 
brings its viewpoints and recommendations to 
the attention of all segments of the dairy in- 
dustry and in most areas related to the industry. 

A suggestion for enhancing the influence of 
the A.D.S.A. would be to continue the activi- 
ties of certain committees, after their reports 


however, 





PROCEEDINGS OF THE FIFTY-SECOND ANNUAL MEETING 


and recommendations have been made at annual 
meetings, with the idea of encouraging them to 
attempt to have their findings or proposals made 
use of by industry or other agencies, through 
direct action. 


Through Industry Relations and 
Personnel Development 
H. B. HENDERSON 
Dairy Dept., University of Georgia, Athens 


Never in the history of the American Dairy 
Science Association has our opportunity for 
service to the dairy industry been greater. The 
esteem of science has never been higher. Seien- 
tists are in great demand, regardless of their 
areas of specialization. Only a few years ago, 
the dairy industry knew little about the appli- 
‘ation of science to the production of the milk 
on the farm, or to the processing of dairy prod- 
ucts. Science and technology had not developed 
in the industry and our dairy herds were both 
bred and fed with little or no justification of any 
system. Most of our dairy products were pro- 
duced by artisans, rather than by technologists. 

Today, the situation is entirely different. Our 
industry leans heavily upon dairy scientists at 
our colleges and in the research laboratories 
throughout the world. The daily operation of 
our dairy farms and of our processing plants 
provides a vivid application of science to in- 
dustry. 

The relationship between the American Dairy 
Science Association and industry is good—better 
than at any time in the history of our industry 
or of our Association. Young men are attend- 
ing college with the aim of going back home 
to operate a dairy farm. They realize that to 
keep pace in the dairy industry, they must be 
well trained. They realize the importance of 
a thorough knowledge of genetics, animal physi- 
ology, animal nutrition, soil chemistry, forage 
crop production, farm management, business 
law, agricultural engineering, and economies, 
especially marketing. With this background 
for dairy farmers across the nation, the pro- 
duction phases of our industry will be provided 
with a sound foundation. We can expect to go 
forward at an accelerated pace, in our efforts 
to improve the efficiency of dairy farms, pro- 
ducing more milk per cow, per man-hour and 
per aere of land. 

Likewise, the manufacturing phase of our 
industry has been stimulated during recent 
years by the contributions of outstanding dairy 
scientists. The demand on the part of industry 
for well-educated and well-trained dairy tech- 
nologists far exceeds the available supply. It 
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is certain that every deserving graduate in dairy 
technology in the United States and Canada 
this year had a choice of at least three jobs. 
Industry leaders recognize that, in order to con- 
tinue the rapid progress which has prevailed 
in the dairy industry in recent years, even better 
personnel will be required in the future. Most 
of them believe that it is not necessary for 
young men to attain success in the dairy indus- 
try by the route of hard labor and the physical 
survival of the fittest. Industry is recognizing, 
very rapidly, that no longer can it train its per- 
sonnel, but that only the colleges and universi- 
ties can supply personnel of the quality and 
training that are essential. 

Because we have been diligent in the task of 
teaching and research, the American Dairy Sci- 
ence Association and its individual members 
are held in high regard by our industry. Some 
may feel with this situation that we can sit 
back and rest. I can assure you that if we as- 
sume such an attitude, industry will turn even 
more to other branches of our institutions of 
higher learning for their personnel. Today en- 
gineers, bacteriologists, and sales personnel, to 
name a few eategories, with no knowledge of 
dairy science, are being employed in our in- 
dustry, because qualified graduates from our 
dairy departments are not available. But any 
plant operator will tell vou that he would prefer 
a person with a sound background in the in- 
dustry. If we make the right kind of personnel 
available, the dairy industry will take all we 
can produce. Important as our research may 
be, we must never overlook the fact that one 
of the main tasks of our colleges, especially ot 
their dairy departments, is to train personnel 
for the industry. We are doing a good job and 
industry appreciates our efforts. 

For many years, however, some have _ be- 
lieved that our responsibility to the graduate 
did not end with the presentation of his diploma, 
but that we should encourage a plan whereby 
dairy manufacturing graduates could be pro- 
vided with a training program that would 
make it possible for them to find their place in 
industry in an orderly manner. Such a_ plan 
was suggested to, and approved by, the Milk 
Industry Foundation two years ago. As a re- 
sult, a committee in the American Dairy Sci- 
ence Association has been engaged in preparing 
a Plant Training Manual which, it is hoped, will 
enable plants to install an organized training 
program. This manual will serve as a guide to 
management, in planning a system of orienta- 
tion for new employees. We believe it will help 
to keep graduates in the industry, since many 
have been critical because so few companies 
provide such a program. This manual is being 





awaited by the Subcommittee on Education and 
Training of the Dairy Industry Committee. It 
will be endorsed by this committee before being 
made available to the industry. The Associa- 
tion has been approached by a publisher, inter- 
ested in serving as a distributor for this manual. 

Another example of the status of our industry 
relations program might be given. For the first 
time, the American Dairy Science Association 
has a liaison representative on the Dairy In- 
dustry Committee. Also, the industry, through 
the Dairy Industry Committee, is currently en- 
gaged in the preparation of a motion picture 
which promises to be an excellent aid in public 
relations and in reeruitment. Along with the 
film will be a brochure, that will inform the 
prospective student about our great dairy in- 
dustry. 

These are only a few examples of the inter- 
est and concern of our leaders in perpetuating 
the scientific development of the dairy industry. 
This industry needs the support and assistance 
ot the Americar Dairy Science Association and 
its individual members. In turn, we want in- 
dustry to use our scientific contributions and 
the products of our laboratories and classrooms. 
Trained graduates and seientifie contributions 
from our laboratories will enable industry to 
solve its problems in the future. 






; 5g 
H. F. Judkins (left) and D. C. Josephson 
proudly hold their commissions as Honorary 
Colonels on the staff of the Governor of Okla- 
homa. 
AWARDS PROGRAM 
The Association is responsible for presenting 
awards which are sponsored by several organi- 
zations. This event was a fitting climax to a 
tine meeting, and oceurred on June 29. 
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TEACHING AWARD IN 
DAIRY MANUFACTURING 

A Teaching Award is granted each year by 
the American Dairy Science Association, to 
focus attention on the great teachers of dairy 
seience and to stimulate continued improvement 
in teaching. The honor is alternately awarded 
to dairy manufacturing 
and dairy production 
teachers. Selection this 
year was from teachers 
of dairy manufacturing. 

Any citation is neces- 
sarily limited too much 
to bare facts — ineom- 
plete, unadorned, and 
unembellished— to por- 
tray adequately the real 
meaning of the Award, 
or the true greatness of 

G. M. Trout the reeipient. 

The recipient of this 
honor in 1957 was born in Van Buren County, 
[owa. He began his teaching career at $46.20 
a month in his home country school, after at- 
tending Iowa State Teachers College the winter 
term of 1916-17. 

Seeking to improve himself, he attended Lowa 
State College and obtained a Bachelor of Sci- 
enee degree in 1923 and a Master of Science 
degree in 1924. In 1936, he obtained the degree 
of Doctor of Philosophy from Cornell Univer- 
sity. 

His college teaching began in 1923, at West 
Virginia University, where he served as instruc- 
tor and then assistant professor until 1928. 
That year, he accepted a position at Michigan 
State University, and has served that institution 
to date, advancing from assistant professor to 
professor and research professor. 

Of special significance is the fact that he has 
been honored at Michigan State University by 
being selected “The Distinguished Teacher of the 
School of Agriculture,” in 1952 and 1954. He is 
author or co-author of four books, 98 scientific 
papers, and numerous trade-paper articles. 





Few men have served the American Dairy 
Science Association so long and so effectively. 
His assignments have included the offices of di- 
rector, vice-president, president, historian, ex- 
ecutive board member, and much important 
committee work. 


His influence on undergraduate and graduate 
students could be his greatest accomplishment. 
Equal tribute could be paid to his illustrious 
record in the field of research, his service to 
the dairy industry at large, and to his local 
community. 


SECOND ANNUAL MEETING 


Will Dr. G. Maleolm Trout please come for- 
ward? 

President Huffman, on behalf of the Teaching 
Award Committee, and of all members of the 
American Dairy Science Association, it is my 
privilege and pleasure to present to you, Dr. 
G. Maleolm Trout, of Michigan State Univer- 
sity, who has been selected to receive the Teach- 
ing Award for 1957. 


DE LAVAL EXTENSION 

DAIRYMAN AWARD 
The successful award recipient chosen by 
your committee for the 1957 DeLaval Extension 
Dairyman Award has been selected from an 
outstanding group of 17 candidates. He was 
born and reared on a dairy farm. His early 
education was in the country grade-school and 
the village high school. He was graduated from 
the University of Minnesota, where he earned 
his Bachelor of Science degree in February, 
1917, with a major in dairy husbandry, under 
such great teachers as 
T. L. Haecker and 

H. H. Kildee. 
Following graduation, 
he spent one year as in- 
structor in dairy hus- 
bandry at the Univer- 
sity of Minnesota. On 
his return from service 
in World War I, he 
was employed to man- 
age the famous Graham- 
holm Holstein Farm, 
H. R. Searles which was very success- 
ful in showing eattle at 
the large shows and for outstanding advanced 
registry production records. In July, 1921, at 
the invitation of H. H. Kildee, he took over the 
direction of the dairy extension program at 
Iowa State College. He returned to Minnesota 
in December, 1922, where he has served as 
chairman of the dairy extension program ever 





sinee. 

During the years, he has been recognized 
for his balanced program in all phases of dairy 
husbandry. He has kept himself continually 
aware of the advancements of dairy science, and 
has developed new programs to keep abreast 
of these changes. He was one of the earliest 
promoters of two- and three-day dairy schools; 
for the introduction of alfalfa and quality-hay 
and pasture; purebred sires; bull clubs; artificial 
insemination, and dairy records programs. He 
took a leading part in the development of 4-H 
dairy activities, which included demonstrations, 
coaching judging teams, 4-H exhibits, feed and 
production programs. 
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He has made outstanding contributions in 
the field of dairy cattle judging, serving as 
superintendent of the cattle department of the 
Dairy Cattle Congress for 27 years. He is an 
official judge for the Holstein, Guernsey, and 
Brown Swiss breeds, and an official classifier 
for the Brown Swiss breed. 

He has published 16 extension publications 
and has served as dairy editor of the leading 
livestock paper in his state. 

He participated in the development of the 
Extension Section of the American Dairy Sci- 
ence Association, and has served on the Breeds 
Relation Committee, the Breeding Committee, 
and the Dairy Records Committee of this or- 
ganization. 

On behalf of the DeLaval Extension Dairy- 
man Award Committee of the American Dairy 
Science Association, it is my pleasure to pre- 
sent Harold R. Searles, Extension Dairyman 
from the State of Minnesota, as the recipient 
of this distinguished award. 


AMERICAN FEED 
MANUFACTURERS’ AWARD 

The man selected for the 1957 American Feed 
Manufacturers’ Award has an_ international 
history. He was born in Bangalore, India, Oec- 
tober 23, 1922, of British parents. His father 
was in government service and our candidate’s 
early edueation was in 
an English private 
school in India. 

He attended the Alla- 
habad Agricultural In- 
stitute, where he earned 
the Bachelor of Science 
degree in 1944, with a 
major in Animal Hus- 
bandry. He won highest 
scholastic honors in his 
graduating class. 

He entered Towa 
State College, where he 
earned the Master otf 
Science degree in 1946, and the degree of Doctor 
ot Philosophy in 1949. Since 1949, he has been 
Associate Professor in Dairy Husbandry at 
Kansas State College. He became a naturalized 
citizen in 1982. 





E. E. Bartley 


Since 1947, the candidate has been author 
or co-author of 25 scientific articles. The ma- 
jority of these have appeared in the Journal ot 
Dairy Seience. Eleven published during the 
three preceding calendar years were considered 
for this award. 

The winner is well known for his extensive 
research on antibioties in dairy eattle nutrition. 
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He has investigated many phases of antibiotic 
activity. In addition, he has studied the nu- 
trition of the calf, factors affecting the compu- 
sition of milk fat, teed factors affecting the 
flavor of milk, and the value of dehydrated 
alfalfa for milk cows. 

On behalf of the Committee, it gives me great 
pleasure to ask Dr. Earle Edwin Bartley to 
please come forward to receive the American 
Feed Manufacturers’ Award. 


HONOR AWARD OF THE AMERICAN 
DAIRY SCIENCE ASSOCIATION 
Mr. President—Members—Friends : 

The Honor Award of the American Dairy 
Science Association is given to a senior member 
who, during his career, has made unusual con- 
tributions of devoted service to the welfare 
of the Dairy Industry 
and this Association. 

Our candidate has 
served the dairy indus- 
try 44 years. 

He was born on an 
Indiana farm in 1893, 
and transplanted to Ok- 
lahoma in 1902. He 
earned the degree of 
B.S. in dairy manutac- 
tures at Oklahoma A & 
M College and the M.S. 
degree at lowa State 
College, before the Ma- 
rine Corps borrowed him for World War I. 

He was married in 1920. By the time he ae- 
quired the degree of Doctor of Philosophy in 
dairy production, at the University of Minne- 
sota in 1938, he and his wife, Helen Mary, had 
their family of two boys and two girls. He has 
always given generously of his time and energy 
to church, civic, and fraternal affairs. 

He was an ice cream maker, a teacher, and a 
fieldman before he became internationally 
known as dairy cattle judge and distinguished 
educator, research worker, author, and admin- 
istrator. 

He has served three outstanding educational 
institutions, Iowa State College, Michigan State 
Unversity, and Oklahoma State University. 

For his many achievements, he has been re- 
peatedly recognized in this country and abroad 
by special awards, honorary societies, and 
Who’s Who in America. 

It is impossible to name the committees on 
which he has worked conscientiously for this 
Association and the dairy breed associations. 

Our candidate was one of your first directors. 
He was your President at the 34th annual meet- 


ing. 





E. A. Weaver 
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A colleague wrote, “all his life ... (he) has 
forgotten himself ... for other people.” In 
this spirit of service he is working today for 
National University, Colombia, South America. 
He is a witness to that truth: “. . . And who- 
soever would be first among you, shall be servant 
of all.” 

We are met at his Alma Mater. Here, for 15 
years, he was chairman of the Department of 
Dairving. 

This is, indeed, a happy time—and place 
to present our Honor Award to — Dr. Earl 
Weaver! 


BORDEN AWARD IN DAIRY 


PRODUCTION 

The 1957 recipient of the Borden Award for 
outstanding research in dairy production was 
author or co-author of 65 research papers dur- 
ing the last ten years. The major research con- 
tributions for which he is being recognized are 
in nutrition, and inelude investigations in 
mineral metabolism, involving cobalt, manga- 
nese, calcium, and phosphorus, and the interre- 
lationships of these with the metabolism of 
trace elements and lipids; levels of phosphatase 
in the plasma and semen of bulls; the rela- 
tion of level of feed- 
ing to fertility and life- 
time performance of 
dairy cattle; discovery 
and perfection of the 
plant chromogen tech- 
nique for measuring the 
digestibility of forages 
by ruminants; use of 
chromogen and chromic 
oxide indieators simul- 
taneously to measure 
the intake and digesti- 
bility of forage by graz- 
ing animals; the use of 
antipyrene and tritium for measuring body 
water of animals, as compared with slaughter 
data; body composition studies of farm ani- 
mals; influence of date of harvest on the di- 
gestibility of forages. 





J. T. Reid 


In 1950, the recipient was awarded the Ameri- 
can Feed Manufacturer’s Award in Dairy Nu- 
trition. He received a Guggenheim Fellowship 
to study at the National Institute for Research 
in Dairying at Shinfield, England, in 1955-56. 
The recipient was born in Cumberland, Mary- 
land. He earned the B.S. degree with honors 
from the University of Maryland in 1941, the 
M.S. degree and the Ph.D. degree with distine- 
tion, both from Michigan State University, in 
1943 and 1945, respectively. He was reared on 





PROCEEDINGS OF THE FIFTY-SECOND ANNUAL MEETING 


a farm in Allegany, Maryland, and worked his 
way through college as a student employee in 
the dairy barns and by summer jobs on dairy 
and livestock farms. As an undergraduate, he 
was a member of the dairy cattle judging and 
livestock judging teams. He is a member of 
Alpha Zeta and Sigma Xi, the American Dairy 
Science Association, American Society of Ani- 
mal Production, and A.A.A.S. He served as 
research assistant professor in Dairy Husban- 
dry at Michigan State University, 1944-45; as- 
sociate professor of Dairy Husbandry, Rutgers 
University, 1945-48; associate professor of Ani- 
mal Husbandry, Cornell University, 1948-51, 
and professor of Animal Husbandry at Cornell 
University since 1941. 

On behalf of the selection committee for the 
Borden Award in Dairy Production, it is my 
pleasure to ask Dr. J. Thomas Reid of Cornell 
University to come forward to receive the Bor- 
den Award for 1957. 


BORDEN AWARD IN DAIRY 
MANUFACTURING 

The candidate for the 1957 Borden Award in 
Dairy Manufacturing selected by your com- 
mittee has been actively engaged in teaching 
and in condueting chemical research on dairy 
products for the past 20 vears. He has pub- 
lished 40 technical papers in the last ten years, 
six of these having appeared in the Journal of 
Dairy Science, in 1956. His research findings, 
while of a fundamental nature, have been es- 
pecially beneficial to the dairy industry. He 
has persisted in research over an extended 
period of time, showing maturity of judgment 
and the courage of his 
convictions in reporting 
and writing. 

The recipient of this 
award has made _ note- 
worthy contributions in 
the field of lipase ae- 
tivity, where he has 
established the multi- 
plicity of the lipase sys- 
tems in milk. This work 
has helped us to under- 
stand and control lipo- 
lytic activity in fluid 
milk, in its journey 
from farm to market. He has investigated the 
properties and use of antioxidants in dairy 
products, the keeping-quality of milk powder, 
and the browning reaction in milk systems. One 
area of study has dealt with the colloidal prop- 
erties of milk proteins, which has provided 
valuable information on the effect of heat and 


N. P. Tarassuk 
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various salts on the aggregation of protein 
micelles. This research has been closely related 
to basie studies on the causes of gelation and 
fat separation in evaporated milk. 

Born in the Ukraine, Russia, he came to the 
United States in his youth, graduated from the 
University of California in 1931 and 1933, with 
a B.S. and M.S. degree. He earned the Ph.D. 
degree in Agricultural Biochemistry at the Uni- 
versity of Minnesota in 1937, and subsequently 
returned to California, where he is now Profes- 
sor of Dairy Industry. 

It is my pleasure, on behalf of the Borden 
Award Committee in Dairy Manufacturing, to 
ask Nikita Paul Tarassuk to please come for- 
ward. 

INSTALLATION OF OFFICERS 

President C. F. Huffman installed the fol- 
lowing officers: 

Dr. E. L. Jack and Dr. H. A. Herman, diree- 
tors; Dr. K. L. Turk, Vice-President, and Dr. 
D. V. Josephson, President. 


GENERAL SESSION DEVOTED TO 
ASSOCIATION AFFAIRS 
June 29, 1957 

The meeting was called to order by President 
Huffman. As was the case last year, the Vice- 
President had charge of receiving the various 
committee reports and distributing them in 
groups to three subcommittees of the Executive 
Board. This was done before the meeting. These 
subcommittees met on Monday afternoon and 
evening, June 24, so that the reports could be 
presented to the Executive Board which met all 
day and during the evening of Tuesday, the 
25th, all day on Wednesday, the 26th, and for 
an hour’s session on the afternoon of Thursday, 
the 27th. The summary reports of these com- 
mittees were compiled by Vice-President D. V. 
Josephson and handed to the members at the 
meeting. President Huffman then called on 
Vice-President Josephson to present the Execu- 
tive Board action on these committee reports. 
His report follows: 

Editor’s Report—The Board approved the 
Editor’s report; and also voted that the report, 
to be modified by the Editor, should be published 
in the Journal of Dairy Science: 


EDITOR’S REPORT 


The writer began his duties on a part-time 
basis on November 1 and assumed the responsi- 
bilities of Editor-in-Chief on January 1, 1957. 
Dr. and Mrs. Tracy have been most cooperative 
in helping the Editor. 
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A total of 105 papers, 12 technica) notes, 
and 9 articles for Our Industry Today section, 
have been accepted since January 1, 1957. The 
Editorial Board has expedited manuscripts 
through the channels of review so efficiently 
that, at present, 46 papers are ready to be 
printed. After these papers are published, it 
is hoped that in the future a large majority of 
the papers received can appear in the Journal 
within three to four months after receipt. Some 
papers are reviewed and ready for printing 
within four to six weeks after they are received, 
whereas others may require several months, de- 
pending on the revisions necessary to make them 
acceptable to the Editorial Board. 

Volume 39 of the Journal of Dairy Science 
contained the following papers: 56 on manu- 
facturing, containing 376 pages; 88 on pro- 
duction, 640 pages; 15 technical notes, 17 pages; 
23 tor Our Industry Today, 83 pages, and 3 
review papers, 76 pages. The Golden Jubilee 
Issue for June, 1956, contained 41 papers, total- 
ing 289 pages, on all phases of dairy science 
and industry. This issue required the time and 
editing equivalent to three regular issues of the 
Journal. It is a monumental record of dairy 
science and industry progress for 50 years, and 
it has been highly commended by readers in 
this country and abroad. 

The new arrangements with The Garrard 
Press, which were publicized in the January, 
1957, Journal have, for the most part, proved 
satisfactory; one exception being, that it has 
been found best to sereen all news items before 
they are sent to press, instead of sending them 
directly, in order to eliminate unworthy and 
untimely news. 

A more effective system for getting news to 
the Journal is needed. During November and 
December of 1956, an effort was made to stimu- 
late news coverage in dairy departments, in 
industry, and in government research centers. 
This resulted in an increased flow of news items, 
but it gradually tapered off to those who have 
always been faithful contributors. A simple 
system is under consideration, whereby special 
forms would be sent every month to all news 
sourees. Events could be outlined on these forms 
and returned to the Editor for further nar- 
rating. We prefer the first scoop on news, and 
to learn of planned events before they happen. 
News of events immediately after they have 
occurred is also appreciated. 

The Editorial Board and Journal Manage- 
ment Committee will diseuss, at this 52nd An- 
nual Meeting, ways of publicizing to industry, 
scientific papers that have appeared in the 
Journal. It will also discuss the substitution of 
a more detailed summary at the beginning of 
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every paper, for the present blocked-in state- 
ment. Other ways of improving the Journal will 
he considered. 

There have been no changes in the Editorial 
Board and none are contemplated. Dr. R. W. 
Touchberry, of the University of Lllinois, is ex- 
pected to resume his place on the Board when 
he returns in September from Denmark, where 
he has been studying at the Royal Veterinary 
and Agricultural College at Copenhagen. 

The cooperation of Mr. Richard Dandeneau 
and of Mrs. Lois Hough of The Garrard Press 
is appreciated in all collaborative activities in 
publishing the Journal, especially in expediting 
manuseripts through routine processing opera- 
tions for final publication. 

The immediate objectives of the Editor’s 
office are: (1) Shortening the time between 
receipt and publication of scientific papers. 
(2) Improving the physical structure of the 
Journal, so it will have wider readership. 
(3) Getting the Journal to members earlier in 
the same month it is labeled. (4) Improving 
news-gathering facilities. 

Journal Management Committee Report—In 
the absence of Dr. Roberts, the Editor presented 
the Journal The Board 
voted to receive this report. There was consider- 


Management report. 
able discussion concerning the prices for re- 
prints. The Board voted that reprints will be 
sold at 24% times the printing cost. This will 
result in an appreciable reduction of present 
prices. It should be understood that there is 
considerable editorial and handling expense in 
addition to that of printing. 


Auditor's Report—The Board approved the 
report of the Auditing Committee. 


Historian’s Report—The Historian’s report 
was accepted with commendation for his efforts, 
and indications of his interest in classifying 
the proceedings of the Executive Board. It was 
voted to retain G. M. Trout as Historian. 


Membership Committee Report—The Board 
aecepted the Membership Committee’s report, 
which contained a complete statement of ac- 
tivity during the past year, with suggestions 
that might be incorporated in next year’s aec- 
tivity. This report recommended that the chair- 
man of the Membership Committee be ap- 
pointed before the annual meeting so that he 
could use his committee in planning an early 
fall membership campaign. Dr. J. B. Frye, Jr., 
of Louisiana State University, has been ap- 
pointed chairman of the Membership Commit- 
tee for 1957-58. The goal for the 1956-57 cam- 
paign was 2,200 members and the 2,200th mem- 
ber registered at this meeting. 
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Board voted to 
accept the report of the Necrology Committee. 
This report was read by Dr. Graf, chairman. 


Necrology Committee—The 


NECROLOGY COMMITTEE REPORT 

The members of the American Dairy Science 
Association who have passed away since June 1, 
1956, and prior to May 31, 1957, are recorded, 
as follows: K. W. Bowman, Colorado; Leroy 


Brandt, Colorado (student affiliate); S. A. 
Brody, Missouri; A. J. Cramer, Wisconsin 


(life member); B. H. Detwiler, New York; 
Floyd Johnston, Ohio; R. KE. Jones, California ; 
0. B. Kent, New York; M. J. Prucha, Florida; 
J. M. Sherman, New York, and E. J. Weather- 
by, Maryland. 

It is appropriate that we honor our departed 
members, by standing and bowing our heads 
in silence for a moment, in reverence to their 
memory, 

Program Committee—The Program Commit- 
tee’s report was accepted by the Board, which 
commended it for its excellent work. The re- 
port contained recommendations for higher 
quality and more effective programs : 


l. If possible, continue to hold the Chicago 
Program Planning Committee meetings. 

2. All section chairmen should specifically fol- 
low the program format and forward an 
edited copy of their section’s program to 
the host institution. 

3. Authors submitting abstracts should follow 
closely the instructions given in the Call for 
Papers. Particular attention should be given 
to: 

(a) Suitability of data; (b) clarity and com- 

pleteness; (c) length; (d) aceuracy; 

(e) use of recommended Journal of Dairy 
abbreviations; (f) adherence to 
date ; chairmen 
informed who will present 


Science 
deadline (g)  seetion 
should be 


paper. 


Public Relations Committee—The Publie Re- 
lations Committee did not submit a_ report. 
However, the Board voted that the committee 
should be continued and be given instructions 
as to projects they should work on during the 
coming year. 

Student Affiliate Committee — The Student 
Affiliate Committee’s report was accepted and 
the committee commended it for a job well done. 
Projects in the process of development during 
the year included: (1) Recognition for out- 


standing undergraduate students, (2) a technical 
paper writing and presentation competition for 
graduate students, (3) a chapter activities dis- 
play at the annual meeting, (/) the develop- 
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ment of a brochure setting forth the value, 
benefits, and advantages of student affiliate 
membership in our Association, and (5) the 
preparation of a constitution that might be used 
by a national organization of affiliate chapters. 

Antibiotics Committee—The Board accepted 
the report of the Antibiotics Committee and 
commended it for the work it has done. It was 
decided that the Committee should be disbanded, 
and that work similar to that of this committee 
should in the future be considered by the Publie 
Health Committee. 

Education Committee—The Board voted to 
accept the report of the Dairy Education Com- 
mittee, to commend it, and to continue the com- 
mittee. 

Personnel Manual Preparation Committee— 
Dr. I. A. Gould reported on the progress of the 
Personnel Manual Preparation Committee, 
stating that the committee would meet to re- 
view a rough draft of the manual. The Board 
accepted this report. 

Association-Division-Coordination Committee 
—The Board accepted the report of the Associa- 
tion-Division-Coordination Committee, indicat- 
ing that progress is being made in developing 
a closer relationship between the division and 
parent organization. A representative from 
the Board of Directors attended each divisional 
meeting during the past year. 

Nutrition Research Committee—The Board 
accepted and commended the report of the 
Dairywide Coordinating Committee on Nu- 
trition Research, and recommended its continu- 
ance. 

American Association for Advancement of 
Science Committee—The Board accepted the re- 
port of Dr. Thomas, the Association’s repre- 
sentative to the AAAS, commended him for his 
work, and continued him as the Association’s 
representative to the AAAS. 

Intersociety Cooperation Committee—The 
Board accepted the report of Dr. L. A. Moore, 
the A.D.S.A. representative on the policy com- 
mittee of scientific agricultural societies, and 
voted that he be instructed to consult other sci- 
entific agricultural societies which are involved 
in this committee, in order to get views on their 
work and to report to the Board next year as 
to whether or not this committee should be con- 
tinued. 

Dairy Remembrance Committee—The Board 
accepted the report of the Dairy Remembrance 
Committee, with commendation for its activities. 
They voted that it should continue and that the 
present chairman remain for another year. 

Grassland Farming Committee—The Board 
accepted the report of this committee. It voted 
that this committee be discontinued and the 
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responsibility for liaison with the joint com- 
mittee on Grassland Farming be delegated to 
the joint Production-Extension Committee. 

National Research Council Committee—The 
Board accepted the report of Dr. W. E. Krauss, 
A.D.S.A. representative, to the National Re- 
search Council. Voted that the President com- 
mend him for his fine representation and that 
the Editor of the Journal abstract his report 
tor the Journal. (This report will appear as a 
special feature.) 

Purina Fellowship Committee—The report of 
Dr. J. B. Frye, Jr., Association representative 
on this committee was accepted. Among the 
other agricultural awards offered, there are 
three each year in dairying—each award carry- 
ing a stipend of $1,620. 

American Institute of Biological Science— 
The Board accepted the report of H. D. Eaton, 
A.D.S.A. representative, with thanks for a job 
well done, and recommended that the Editor 
prepare an abstract of this report for the 
Journal. (This report will appear as a special 
feature.) 

International Dairy Federation Committee 
Accepted the report of the special committee to 
investigate the desirability of the A.D.S.A. 
affiliating with the International Dairy Federa- 
tion; suggested that the committee had com- 
pleted its job and should be dismissed. Voted 
that reviews prepared by Dr. Hodgson, along 
with the recommendations of his committee, be 
published in the Journal of Dairy Science as a 
featured paper. 

Public Health Liaison Committee — Voted 
that this Committee’s responsibilities be en- 
larged to include all problems that pertain to 
public health which would involve antibiotics, 
chemicals, additives, hormones, radioactive ma- 
terials, pesticides, and other materials that 
might be publie health hazards. 

Resolutions Committee—Lyman Rich, Chair- 
man of the Resolutions Committee, presented 
resolutions covering the following: 


1. Thanking Dr. O. S. Willham, President of 
Oklahoma State University, and his associ- 
ates for making the members so welcome 
and providing the facilities for a most suce- 
cessful meeting. 

2. Thanking the various commercial organiza- 
tions that contributed greatly to the wel- 
fare and success of the 52nd Annual Meet- 
ing. 

3. Thanking the Borden Company, the Ameri- 
ean Feed Manufacturers’ Association, the 
DeLaval Separator Company, and the Milk 
Industry Foundation for their awards. 
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4. Thanking the advertisers for their support 
in taking advertising space in the Journal 
of Dairy Science. 

. Thanking the American Dairy Association 
for its financial support in the production of 
a publie relations and recruitment film being 
developed. 


6. Thanking the Dairy Industry Committee 
for developing an over-all program recruit- 
ing secondary school students for the dairy 
industry. 

Recommended that the United States De- 
partment of Agriculture and the Civil 
Service Commission give immediate con- 
sideration to the acute shortage of well- 
qualified young dairy scientists, and to the 
critical need for them in federal depart- 
ments concerned with research in the dairy 
industry, and that suitable steps be taken 
to offer dairy scientists salaries which are 
competitive with other federal agencies, edu- 
eational and commercial institutions. 


8. Eneouraging American Dairy Science As- 
sociation member-scientists to devote more 
time and effort to solving basic research 
problems. 

9. Commending several Associations, and es- 
pecially the American Dairy Association 
and the National Dairy Council, for their 
efforts in presenting factual material on 
the role of fat in heart disease. 

10. Recommending that adequate federal and 
state funds continue to be made available 
for expanding research programs in dairy 
production. 


Secretary-Treasurer’s Report: H. F. Judkins 
presented the report of the Secretary-Treasurer. 
The Board accepted the report, as follows: 


FINANCIAL 
1956 1955 
Ineome $80,415.99 $60,441.89 


Operating costs 74,737.20 60,347.09 


$ 5,678.79 $ 94.80 


Memberships and Subscriptions 
Total 1956 1957 to May 1 


Members 2,038 2,173 
Affiliate members 531 580 
Subseribers 1,643 1,550 
Affiliate chapters 35 37 


1956 member suspends, cancellations, and 
deaths in 1957 (May Ist) : 


Suspends 182 
Cancellations 42 
Deaths 11 
Total 235 


(compared to 128 a year ago) 


Membership classification for sections 


No. (%) 
Extension 163 = 8.28 
Production 742 «37.68 
Manufacturing 971 49.31 
Production and Manufacturing 65 3.3 
Production and Extension 140.71 
Manufacturing and Extension t 02 
Production, Manufacturing, and 
Extension lO 05 


Classification of university dairy departments 


No. (%) 
Production 418 64.5 
Manufacturing 217 «33.5 
Not stated 13 «2.0 
Affiliate classification : 1956 1957 
(%) (%) 
Graduate students 54 = 49.7 
Undergraduates 46 550.3 
Subscription classification: 1956 1957 
(%) (%) 
Domestic 43 39 
Foreign 57 61 
Leading foreign country Japan 
New 
Leading state - York 


The Board discussed the amount of advertis- 
ing appearing in the Journal and felt that it 
was about right; and also approved the action 
of the Seeretary in securing extra advertising 
for the June issue. 

The Seeretary presented the latest member- 
ship and subscription figures, up to and inelud- 
ing registration at the meeting, showing a total 
of 2,205 memberships, thereby meeting the goal 
of 2,200. There were 603 affiliate members and 
1,610 subscriptions, and 38 affiliate chapters at 
the time of issuance of the May Journal. 

The Secretary reported the actions of the Ex- 
ecutive Board on miscellaneous matters. 


Report on interim actions, and board action 
emanating therefrom: 


(a) New affiliate branches were added at 
Purdue University, Iowa State College, and 
California Polytechnic Institute. Total number 
of affiliates is 38. Voted that chairman of Affil- 
iate Committee should consult each affiliate 
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chapter by questionnaire to obtain records of 
activities during the year, and that this be done 
so that a report could be passed to the Secre- 
tary-Treasurer prior to the annual meeting. 

Voted that the matter of granting new affili- 
ate chapters to schools, other than state land- 
grant colleges, be referred to the committee for 
study and report at the next meeting of the 
Board. 

(b) Secretary reported on the preparation of 
the manual during the past year. The consensus 
of the Board was that a complete handbook 
should be sent to the Board and Officers, and 
that sections applying to various committee and 
section chairmen should be sent to them in lieu 
ot the entire handbook. A page is to be added 
to the handbook explaining this method of dis- 
tribution. Seeretary will mail them. 

Voted that the incoming President consider a 
procedure whereby the objectives and activities 
of committees be reviewed and more clearly de- 
fined for publication in the handbook. 

Voted that the most satisfactory procedure 
for handling committee reports at the second 
general session of the Association be consid- 
ered, and that the procedure be recorded in the 
handbook. 

(c) Seeretary reported that the following had 
heen elected to life membership during the past 
year: E. C. Thompson, formerly with the Bor- 
den Company, and J. O. Tretsven, Montana. 
The Board approved the election to life mem- 
bership of Professor A. L. Darnell of Texas. 
Total life memberships to date: nine. 

Voted that the President may appoint a com- 
mittee of the Board to consider types of mem- 
bership in the Association. 

(d) Voted that the Board go on record as 
favoring the approval of the program proposed 
by International Cooperation Administration 
and sign the memorandum with that organiza- 
tion, with the understanding that individuals 
certified by I.C.A. be considered qualified for 
full membership in the A.D.S.A. if they come 
to this country as leaders in dairying. 

(e) Voted that the Board commend the spe- 
cial committee on Journal Management Affairs 
for streamlining the editing and publishing of 
the Journal. 

(f) Voted to extend our membership in the 
U.S. Livestock Sanitary Association for an 
additional year, and that the President be asked 
to designate a representative without expense 
portfolio to attend the meeting and report to 
the Board, with copies to the joint Health Com- 
mittee of the Production and Extension See- 
tions. 

(g) Judkins reported on his advertising ac- 
tivity for the past year. The Board approved 
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the program and felt that the present amount 
of advertising carried in the Journal is about 
the right amount. 

(h) Voted to accept the report of Secretary 
Judkins on the host institution handbook ma- 
terial that he had prepared. 

({) The Ballot Tabulating Committee re- 
ported the election of the following officers for 
the 1957-58 year: Vice-President, K. L. Turk, 
Cornell University, New York; Directors—E. 
L. Jack, California; H. A. Herman, Missouri. 


Board action during meeting: 

(a) Voted that a Policy Committee of not 
more than six members be appointed by the 
Board to serve as advisers to the Board on such 
problems as the Association assigns to it and 
also other problems that the committee might 
wish to bring before the Board. It is to be 
called the Association Policy Committee. 

Policy Committee Report: It is reeommended 

that this be a permanent standing committee 

of the Association. Policies to be considered 
by the committee during 1957-58 are to in- 
clude—(/) Membership classification, such as 
associate, life, ete.; (2) the possibility of 

A.D.S.A. sponsoring an International Science 

Congress; (3) developing a blueprint for the 

future A.D.S.A. organization. 

(b) Voted to aceept the report of the Student 
Affiliate Committee with respect to awards, and 
to continue the committee for another year. 

(c) Report of Dr. J. G. Leeder, who repre- 
sented the A.D.S.A. at a recent Sanitary Stand- 
ards subcommittee meeting, was read. It was 
voted that since the 3-A Standards Committee 
has extended representation to A.D.S.A., that 
the Board formally approve this action, with 
the President being authorized to appoint a 
committee to serve as official representatives of 
the A.D.S.A. 

(d) In the absence of H. B. Henderson, As- 
sociation representative on the D.I.C. subeom- 
mittee on edueation, Dr. I. A. Gould reported 
progress on the public relations film and the 
recruitment kit. 

(e) Voted to refer the matter of possible as- 
sociate memberships in the Association to the 
newly formed Association Policy Committee. 

(f) Seeretary reported on the recent distri- 
bution of popularly written scientific article 
abstracts appearing in the Journal to the trade 
journals. It was voted that the Board go on 
record as favoring a year’s trial of the abstract 
technique that the Secretary has pursued in a 
preliminary way. 

(g) Seeretary reported on the possibility of 
a closer contact between our Association and 
the 30 or more technology societies in the vari- 
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ous states. It was voted that solicitation of 
memberships through these dairy technology 


societies be brought forcefully to the attention 
of the new Membership Committee, and that 
this committee make a special effort this year 
to get additional memberships from them. The 
Seeretary and Editor will cooperate in getting 
news for the Journal from these societies, with 
the possibility that a special news section may 
be established for them. 

(h) The Board received the report of a com- 
mittee by Dr. E. L. Fouts, chairman, to con- 
sider the use of TV in student recruitment. He 
stated that national hook-ups are very expen- 
sive, but that through local educational chan- 
nels, much could be done. He emphasized that 
his department had developed a 15-minute film 
that had been used extensively on TV in Florida. 

(i) The Secretary presented a summary of 

Dairy Science 
after Chemical 
voted to go on 


possible plans for staging a 
Week, patterned somewhat 

Progress Week. The Board 

record as favoring the principle of having a 
Dairy Science Week, and further voted to place 
the matter in the hands of the Public Relations 
Committee for further exploration. 

(j) Following a report of the special coim- 
mittee on Award Rules Study, the Board voted 
that a committee of the Board be appointed to 
consider the framework of the awards pro- 
cedures and other pertinent matters emphasized 
in the committee’s current report and discussion 
that followed. Committee is to be composed of 
I. W. Rupel, E. L. Jack, and K. L. Turk, 
Chairman. 

(k) The Secretary reported that the Borden 
Foundation had offered its awards in produc- 
tion and manufacturing for 1958. The same 
is true of the American Feed Manufacturers’ 
award which has also been made available for 
1959. The DeLaval Extension Award is also 
available, as is the Teaching Award in Dairy 
Production offered by National Dairy Products 
Corporation. The Board voted to accept these 
awards and to send resolutions of thanks to the 
donors. 

The Board (a) adopted a budget for 1957-58 
amounting to $80,750; (b) reelected H. F. Jud- 
kins as Secretary-Treasurer, and E. O. Herreid 
as Editor for the ensuing year; (c) reappointed 
N. P. Ralston as program chairman for 1958; 
(d) reappointed W. M. Roberts as Journal 
Management Committee chairman for 1958; 
(e) appointed J. T. Reid to the Journal Man- 
agement Committee; (f) passed a vote of com- 
mendation for the retiring President, C. F. 


Huffman, and for I. A. Gould, Ralph Hodg- 


son, and George Hyatt, Directors; (g) voted 
to advise Dr. Sells of the American Agronomy 
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A.D.S.A. Is 


participate in its 


Society that not officially in a 
position to meeting this 
summer, but is agreeable to extending an in- 
vitation to our members to present papers; 
(h) decided the Vice-President should work 
with Awards Committee on mechanies of awards 
rules procedure. 


REPORT OF 
REGISTRATION COMMITTEE 


Chil- 
State Men Women dren Total 
Alabama 2 — 2 
Arizona 3 2 — 5 
Arkansas 9 z 4 18 
California 17 4 8 29 
Colorado 3 — 3 
Connecticut a ] l 7 
Delaware } } 
Florida S Z l 1] 
Georgia 3 3 
Idaho ] l 2 } 
Illinois 68 15 18 101 
Indiana 23 6 2 3 
lowa 30 7 2 39 
Kansas 19 3 2 24 
Kentucky 2 4 2 18 
Louisiana 8 3 8 19 
Maine - - — 
Maryland 25 5 8 38 
Massachusetts 10 3 4 17 
Michigan 26 12 8 46 
Minnesota 28 15 ig 56 
Mississippi 3 l 2 6 
Missouri 38 10 8 56 
Montana 3 — 3 
Nebraska 16 12 12 40 
Nevada — — ~ 
New Hampshire l - — 1 
New Jersey 9 4 2 15 
New Mexico 2 l l 4 
New York 26 4 4 34 
North Carolina 13 3 5 21 
North Dakota 3 _ 3 
Ohio 44 10 12 66 
Oklahoma 119 dU 48 247 
Oregon 1 L l 3 
Pennsylvania 16 f 12 35 
Rhode Island 1 i 
South Carolina 4 } 
South Dakota 7 4 11 
Tennessee Ss 1 i) 
Texas 17 17 
Utah 3 2 5 
Vermont 5 5 
Virginia 3 2 3 8 
Washington 7 4 ] 12 
West Virginia 4 — 4 











THE AMERICAN DAIRY SCIENCE ASSOCIATION 


Chil- 
State Men Women dren Total 
Wisconsin 51 11 15 77 
Wyoming l - — l 
District of 
Columbia 15 5 2 23 
Totals 724 220 212 «(1,156 
Territory or Chil- 
Country Men Women dren Total 
Alaska l 1 2 
Canada 16 5 2 23 
Chile l - — l 
Colombia 1 l - 2 
Formosa 1 | 
Puerto Rico 2 - 2 
Totals 22 7 2 31 
Grand 
totals 746 227 214 «1,187 
REPORT OF MANUFACTURING 
SECTION 


Two meetings of the Manufacturing Section 
were presided over by F. J. Babel, Vice-Chair- 
man, in the absence of H. L. Templeton, Section 
Chairman, who was in India. 

Officers elected for next year were: F. J. 
Babel, Chairman; B. H. Webb, Vice-Chairman, 
and §. Patton, Secretary. 

Five committee reports and one subeommit- 
tee report were presented to the section. All 
were accepted by vote of the membership. The 
committee reports are attached to these minutes. 

D. M. Irvine, Chairman of the Committee on 
Seore Card for Cottage Cheese, presented a 
terminal report which included a complete cot- 
tage cheese score card, together with a scoring 
guide, a glossary of terms, and a definition of 
ideal cottage cheese. The score card was ap- 
proved by the section, and a motion was carried 
to submit the report to the Editor of the Journal 
of Dairy Science, for consideration for publi- 
cation. 

The Committee on the Curd Tension of Milk, 
in a preliminary study, concluded that the Sub- 
marine Signal and the Cherry-Burrell instru- 
ments gave similar, although not identical, 
values for curd tension. Errors inherent in the 
methods for curd tension are greater than the 
differences in the results obtained with the two 
instruments, or the different knives, used. Heat 
treatments which denature up to 10% of the 
original whey proteins present in the raw skim- 
milk do not lower the curd tension values suf- 
ficiently to be used as a measurement of heat 
treatment in this range. The committee was 
continued for another year. 
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The Committee on Nomenclature and Method- 
ology of Milk Proteins arranged to present 
papers (M1 by R. Jenness and M2 by R. MeL. 
Whitney) on the principal and the minor pro- 
teins of bovine milk, before the Manufacturing 
Section. These were intended to lend some 
control to the development in this area. It was 
recognized that the final nomenclature and 
classification of the milk proteins must rest on 
full and complete knowledge of their structure. 
The committee was continued, in order that it 
might help develop a nomenclature framework, 
upon which the individual proteins could be 
temporarily located as they were isolated, and 
their structures elucidated. 

The report of the Committee on Judging 
Dairy Products was presented by G. M. Trout. 
This included a report of the Subcommittee to 
Develop a Seore Card for Nonfat Dry Milk 
by EK. L. Thomas. The subcommittee 
mended acceptance of the preliminary score 
card, its use during the year, and the prepara- 
tion of a final report next year. The Judging 
Committee supervised the 35th Coilegiate Stu- 
dents’ International Contest held October 29, 
1956, in Atlantie City, which was won by the 
University of Illinois. Thirty-three teams par- 
ticipated and won three fellowships provided 
by the Dairy Industries Supply Association. 
The report was accepted and the committee 
continued next year. 

C. Jensen reported the Subcommittee on 
Butter determined by questionnaire that re- 
on butter or butterfat was being con- 
ducted in colleges and universities in 13 states 
and 3 provinees, while 36 institutions reported 
no work. Details on the projects are available 
in the report. The committee was continued for 
next year. A motion was approved that the 
report on butter be presented to the Editor of 
the Journal of Dairy Science, for consideration 
for publication in total or condensed form. 

No report was made by the Resolutions Com- 
mittee. 


recom- 


search 


F. J. Basen, Vice-Chairman 
B. H. Wess, Secretary 


REPORT OF PRODUCTION SECTION 

The Production Section business meeting was 
held at 11:30 a.m., June 28, with Chairman 
S. W. Mead presiding. 

Officers elected for next year were: Chair- 
man, S. P. Marshall; Vice-Chairman, N. L. 
Jacobson, and Secretary, G. W. Trimberger. 

The Dairy Cattle Judging Committee re- 
ported that during the past year two schools, 
Middle Tennessee State and University of Ten- 
nessee—Martin Branch, have requested admit- 
tance to the National Contest. It was the opinion 
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of the Committee that the above schools cur- 
rently do not possess the qualifications necessary 
for admission. Therefore, the Committee recom- 
mended that the above schools and any others 
requesting admission should not be admitted 
until such time as they meet qualifications as 
previously approved by this Section. The re- 
port of the Dairy Cattle Judging Committee 
was adopted. 

The report of the Resolutions Committee, 
expressing appreciation to Oklahoma State 
University, to the Dairy Staff of Oklahoma 
State University, and to the officers of the Pro- 
duction Section for their contributions to the 
success of the program, was adopted. 

A joint meeting of the Extension and Pro- 
duction Sections was held at 4:00 p.m., June 28. 
The report of the Breeds Relations Committee 
included a summary of suggestions which the 
committee had made for revision of the Unified 
Rules for Official Testing. The Committee 
recommended approval of the 1957 revision 
of the Rule Book. The report of the Breeds 
Relations Committee was adopted. George R. 
Barrett expressed appreciation on behalf of 
the Purebred Dairy Cattle Association, for the 
suggestions of the Breeds Relations Committee 
for revision of the Unified Rules for Official 
Testing. 

The report of the Dairy Cattle Breeding Com- 
mittee was adopted. 

The Type Committee recommended the ac- 
ceptance of the Dairy Cow and Dairy Bull Uni- 
fied Seore Cards, as revised by the PDCA Type 
Committee. The report of the Type Committee 
was adopted. 

The report of the Dairy Cattle Health Com- 
mittee included a discussion of the various proj- 
ects of the Committee and presented several 
recommendations for consideration. The Com- 
mittee distributed a report entitled “Cattle 
Disease and Parasite Research Investigations 
Under Way in the United States,” which was 
compiled by C. G. Bradt. The report of the 
Dairy Cattle Health Committee was adopted. 

S. W. Meap, Chairman 


REPORT OF EXTENSION SECTION 

The business meeting was held at 11:15 a.m., 
June 28, wth Chairman J. D. Burke presiding. 

Officers elected for next year were: Chair- 
man, L. R. Fryman; Vice-Chairman, L. A. 
Johnson, and Secretary, C. W. Nibler. 

The new administrative handbook for the 
Extension Section of A.D.S.A. was discussed 
and approved. 

Extension Committee reports accepted were: 
1. Dairy records: Approved the use of weigh- 

ing and sampling devices for pipeline milk- 


ers, for use in the National Cooperative 
Dairy Herd Improvement Program, and sug- 
gested tolerances to be allowed for both 
weights and tests obtained, as a guide for 
approval of such devices by the various state 
supervisors of D.H.[I.A. Other action recom- 
mended no change in the present centering- 
day method and that further study is needed 
for the development of a uniform individual 
cow life-history sheet for use with IBM 
record programs. 

{-H Club: The report consisted of the pres- 
entation of four papers on the herd man- 
agement phase ot the 4-H Dairy project; 
the report of a special committee concerning 
names and designations for the different 
systems of placing dairy animals in 4-H club 
shows, and the report of the National 4-H 
Club Dairy Development Committee. Two 
motions were made and passed at the after- 
noon session on June 29, in connection with 
the last report. The first was that “The date 
required for the registration or transfer 
certificates to be recorded in the breed reg- 
istry office be set by the states, rather than 
the definite date of July 1, as recommended 
by the committee.” The second motion was 
that “The Extension Section of A.D.S.A. 
recommend to the National 4-H Dairy Club 
Development Committee that group desig- 
nations in 4-H Club Dairy shows be blue, 
red, or white ribbons, rather than gold, 
silver, or bronze. 

Teaching methods: There were 13 exhibits, 
representing 20 states, presented for dis- 
cussion. 

Extension Production joint committee re- 
ports accepted were: 


. Breeds relations: The Unified Rules for Of- 


ficial Testing booklet should be rearranged 
in an order more useful for official testers 
and herd owners. The order in the booklet 
should be: 

a) General rules; b) HIR rules; c) AR rules. 
Rules applying to both HIR and AR should 
he listed only once under the general rules. 
Dairy cattle breeding: The committee recom- 
mended that purebred breeders and artificial 
breeding organizations work with agricul- 
tural experiment stations to secure informa- 
tion on abnormal characteristics, for the 
purpose of determining the nature of ab- 
normalities, the mode of inheritance, and for 
developing a control program. Other action 
recommended, the use of 305-2X-ME con- 
temporary herd averages with sire proofs; 
that sire recognition programs for bulls in 
artificial breeding be discouraged; and that 
the study of the possible use of incomplete 
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lactations for sire provings be continued. 
This committee sponsored the work contfer- 
ence on solids-not-fat for the 1957 A.D.S.A. 
meeting. 


Type: The committee recommended accept- 
ance of the Dairy Cow and Dairy Bull Score 
Cards as revised by the PDCA Type commit- 
tee; commended the DHRB on its proposal 
for a publication on “The Importance of 
Type in Dairy Cattle Breeding and Manage- 
ment”; suggested that type standards for 
heifers should await further research find- 
ings, and that continued critical and objective 
appraisal of type considerations is of utmost 
importance. 


(. 
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Health: Influence should be exerted toward, 
an intensified program of research in cattle 
diseases; a more effective educational pro- 
gram, where the facts are known; close co- 
operation with other organizations; and 
specific attention to the need for nationwide 
brucellosis and _ tuberculosis eradication, 
standardization of interstate cattle health 
regulations, and the collection and reporting 
of livestock diseases information. 


In addition to the printed program, a meet- 


ing was held on Friday evening, at which the 
DHIA-IBM 650 procedure, as developed by 
USDA and New York, was presented. 


L. A. JoHnson, Secretary 
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Quality Considerations' 


S. T. CouLter 
Department of Dairy Husbandry, University of Minnesota, St. Paul 


Prior to 1930, any quality standards for non- 
fat dry milk were those of the manufacturing 
companies. In that year, the Standards Com- 
mittee of the American Dry Milk Institute 
established three grades of quality and adopted 
standard methods of analysis. These grades and 
methods have been under almost continuous re- 
view by the Standards Committee, and have 
been changed from time to time in accordance 
with developments within the industry. The 
grades and standards for nonfat dry milk 
adopted by the various governmental agencies 
conform in general to those of the American 
Dry Milk Institute, and have been prepared 
in cooperation with the Institute. 

The fact of continuous review implies change. 
Certainly, no one would oppose changes which 
would enhance either the safety or the utility 
of the product. Apropos of safety, since the 
original standards for nonfat dry milk were pro- 
posed in 1930 more than 16 billion pounds have 
been produced and, for the most part, used 
for human consumption. This is equivalent to 
the solids-not-fat im all the milk produced in 
the United States during the past year and a 
half. Surely, if there had been any appreciable 
public health problems in the use of nonfat 
dry milk, they would have become apparent long 
before the Puerto Rican episode. 

We are assured by representatives of the 
U. S. Department of Agriculture that their sug- 
gestion for the inclusion of the direct micro- 
seopie clump count as a basis for determining 
grades was for quality rather than public health 
reasons. Even those representing the industry 
have been split in their opinions concerning the 
desirability of this suggestion. The Standards 
Committee of the American Dry Milk Institute 
expressed opposition to the inclusion of the 
direct microscopic clump count as a grading 
basis, at a meeting on October 26, 1956, and 
reaffirmed this position at another meeting 
on February 22, 1957. Opposition is never pop- 
ular with the proponents of a proposal. Be- 
sause I have opposed the present use of the di- 
rect microscopic clump count for this purpose, 
* Paper presented at Annual Meeting, American 
Dry Milk Institute, April 16, 1957. 


[ have been accused of favoring poor quality. 
Certainly, no one concerned with the future 
of the dry milk industry or, more broadly, the 
dairy industry as a whole, would knowingly 
oppose the use of any procedure which might 
reasonably be expected to result in benefit to 
the industry. Conversely, opposition must be 
expected to the use of procedures for purposes 
for which they are not adapted, or the costs 
ot which may be expected to exceed the ad- 
vantages, or the objectives of which might more 
readily and equitably be accomplished by other 
means. 

First, let us examine briefly the relationship 
between bacterial numbers (nonviable) and the 
quality of nonfat dry milk, or for that matter, 
any other milk product. Except for public 
health and aesthetic considerations, and unless 
present in such large numbers that their meta- 
bolic products affect the flavor or physical 
characteristics of the product, the bacteria are 
of no significance. Actually, the number of 
organisms which must be present to  pro- 
duce objectionable flavor or physical charac- 
teristics is much greater than ordinarily sup- 
posed. Depending upon the predominant 
type of organism present, counts of 15 mil- 
lion per ml, or even much higher, may be 
necessary to be detectible in raw milk, based 
on flavor or physical characteristics. Represen- 
tatives of the U. S. Department of Agriculture 
have stated that samples of nonfat dry milk 
have been examined which had counts as high 
as 3 billion per gram, but could not be dis- 
criminated against, based on flavor or physical 
characteristics. It has been demonstrated re- 
peatedly that dry whole milk made from Grade 
A milk is not better from a flavor or keeping- 
quality standpoint than that made from normal 
milk for manufacturing purposes, which may 
have a count of several million per ml. These 
statements should not in any way be construed 
as an argument for high bacterial count milk, 
but simply as an attempt to point out that a 
high bacterial count does not necessarily render 
the milk unfit for human consumption. 

Of course, plant men early recognized that 
excessive numbers of bacteria in the raw milk 
result in souring and other undesirable mani- 
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festations. Therefore, efforts were made to re- 
duce bacterial contamination, in order to in- 
crease the margins of safety in plant operation. 
The American Dry Milk Institute, in common 
with other branches of the dairy industry, has 
adopted standards of quality for raw milk, and 
sanitary and quality standards for the dry milk 
plant and its operation. 

The direct microscopic count, as a method 
for bacterial estimation in milk. was first rec- 
ognized in 1916, in the second edition of 
Standard Methods of Bacteriological Analysis 
of Milk. The method has been widely used as 
a basis for evaluating the bacteriological quality 
of raw milk. It has been less useful in pasteur- 
ized milk, because many bacteria which are 
killed by heat lose their stainability. Insofar 
as I am aware, the suggestion of the U. S. De- 
partment of Agriculture—that direct micro- 
scopic clump counts be used as a basis for 
establishing grades of nonfat dry milk—is the 
first attempt to apply the microscopic count to 
the finished product for the purpose of grading. 





It is easy to understand the appeal of this 
suggestion. Surely no one wants to produce or 
use dry milk containing excessively large num- 
bers of bacteria, or which is not absolutely safe 
from a public health standpoint. It is not 
difficult to reach the conclusion, therefore, that 
if excessive numbers of bacteria can be demon- 
strated in nonfat dry milk by the direct micro- 
scopic clump count, such milk should not receive 
a top-grade designation. My objection to this 
suggestion is based on the belief that the dis- 
advantages which would result from the use 
of the present direct microscopic clump count 
as a basis for grade designation would far 
exceed any possible advantages. I share the 
opinion of the Standards Committee of the 
American Dry Milk Institute that the direet 
microscopic clump count should be eliminated 
as a basis for determining grade standards. I 
shall give their reasons and comment concerning 
them: 

(1) “There are not sufficient data to delineate 
the public health significance of direet micro- 
seopie counts as applied to nonfat dry milk.” 

The suggestion that the direct microscopic 
clump count be used as a basis for determining 
grade standards was certainly a result of the 
Puerto Rican episode. We now are assured by 
the USDA personnel that the suggestion was 
not made for public health reasons. Data are 
not yet adequate to establish the minimum num- 
ber of dead enterotoxin-producing organisms 
which must be present to produce symptoms in 
the cat, let alone in man. It is entirely possible 
that the number may be less than the suggested 
maximum for either extra- or standard-grade 
powder. The demonstration of micrococei in 
milk films should not be construed as evidence of 
the presence of enterotoxin. It seems unlikely 
that the direct microscopic count will ever be 
used to differentiate milk products which con- 
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tain harmful bacteria. Certainly, on the basis 
of present information, such an application is 
premature. 

(2) “The present methods are not precise 
enough to be used as a basis for standards.” 

The direct microscopic clump count is simply 
an estimate of the number of clumps of organ- 
isms present in a sample, based on microscopic 
examination of a stained smear of the liquid 
product. A method to be used as a standard 
should yield results which can be replicated to 
within reasonable limits, not only within the 
same laboratory but among laboratories. Inae- 
curacies arise in the direct microscopic clump 
count because of factors which are very difficult 
to control. Human judgment, skill, and physical 
attributes operate to a far greater degree than 
is desirable. Results vary, depending upon uni- 
formity in depth of smear, cleanliness of slide, 
stainability of organisms, and, to a very con- 
siderable degree, upon the skill, ability, and 
degree of fatigue ot the technician. When ap- 
plied to nonfat dry milk, other factors, the 
effects of which are not known, may operate. 
First of all, there are not sufficient data to estab- 
lish the effect of variation in separating con- 
ditions or type of organism present, on the 
proportion of the bacteria in the raw milk which 
passes into the skimmilk. Recent work in the 
Netherlands has shown that more than 90% 
of the bacteria may be removed from milk by 
high-speed centrifugation. Normal separator 
slime contains many times its proportionate 
share of the bacteria in milk. There would 
surely be no insurmountable obstacle to the 
development of separating equipment and pro- 
cedures which would virtually eliminate any 
relationship between the bacterial count of raw 
milk and that of the skimmilk. Furthermore, 
it is known that dead bacteria may lose their 
stainability in pasteurized milk. The effect of 
variation in processing procedures on the stain- 
ability of the bacteria destroyed by the pre- 
heating treatment is not known. 

The direct microscope clump count of milk 
or its products is useful as an indication of 
the presence of excessive numbers of bacteria, 
the souree of which should be investigated. On 
the basis of present information, it is not 
sufficiently precise and appears to be too liable 
to cireumvention to be useful as a primary 
standard. 

Actually, even with Grade A market milk, 
bacterial estimates, including the direct micro- 
scopic clump count, are used primarily for 
educational purposes rather than to establish 
the top limit in bacterial numbers which will 
be accepted. United States Public Health Serv- 
ice Grade A standards are, in part, based on 
environmental requirements. Specific bacterial 
requirements are based on four bacterial counts 
of the milk furnished by patrons during each 
six-months period. Acceptance of a patron is 
determined on whether he can meet the environ- 
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mental standards and whether he ean be ex- 
pected, on the basis of prior counts, to meet 
the bacterial requirements with his product. At 
the point of actual acceptance of the milk, i.e., 
on the receiving platform, bacterial counts are 
of use only as an indication of what, from prior 
counts, may be expected. Acceptance of the 
milk is based on odor and appearance. 

(3) “The proposed standards would diserimi- 
nate against nonfat dry milk. Similar standards 
are not, and probably cannot be, applied to 
cheese, evaporated milk, and butter in spite of 
the fact that these, as well as other dairy prod- 
ucts, are commonly made in the same or similar 
plants, from milk having the same _ bacterio- 
logical quality.” 

This is simply a statement of fact. Repre- 
sentations are not made, or intended, that any 
particular bacteriological quality is or is not 
good enough, but merely to point out that all 
manufactured dairy products come from the 
same general pool of milk. 

(4) “The adoption of the proposed standards 
would have the effeet of diverting milk from 
nonfat dry milk to cheese and other dairy prod- 
ucts, and thus interfere with the orderly mar- 
keting of dairy products, both under the support 
program and through commercial channels.” 

Since all manufactured dairy products come 
from the same general pool of milk, any factor 
which discriminates against one would be ex- 
pected to cause a diversion of milk to other 
products. Possibly, a more important effect of 
the inclusion of the direct microscopic clump 
count as a grading standard would be its 
unsettling influence on commercial marketing. 
Nonfat dry milk ruled to have a direct micro- 
scopic clump count in excess of the suggested 
standards would not be barred from sale as 
human food. Since, as indicated earlier, there 
is no claim that the direct microscopic count 
has significance from a public health stand- 
point, there would seem to be no reason to bar 
the sale of products on the basis of this test. 
Where and on what basis powder, ungraded 
because of a direct microscopie clump count, 
might find a market would doubtless depend on 
many factors, the interplay of which is too 
complicated to analyze here. Recognizing, how- 
ever, that the direct microscopic clump count 
may have no significance from a_ utilization 
standpoint, it is possible to visualize a situation 
where the bulk of commercial sales would con- 
sist of government-rejected powder. 

The direct microseopie clump count in milk 
has proven useful as a means for detecting un- 
satisfactory sanitary practices. There is every 
reason to encourage the USDA and industry to 
investigate further, and to evaluate the appli- 
cation of the direct microscopic clump count of 
nonfat dry milk as a screening procedure for 
the detection of excessive bacterial numbers, 


either originating from the raw milk or pro- 
duced by unsanitary plant i 


practices. It is 
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probable that the direct microscopic clump count 
could be a very useful tool for this purpose. 

Probably, there is real need for improvement 
in the bacteriological quality of much of the 
milk used for manufacturing purposes. Surely 
this can be accomplished without adopting as 
a basis for grade determination a method which 
even its proponents admit is without basis today 
from a public health standpoint and which, in 
its present form, is so lacking in precision, and 
quite possibly may prove to be so easily cireum- 
vented, as to be of doubtful significance from 
a quality standpoint. 

The dairy manufacturing industry and, more 
particularly, our own dry milk industry, should 


review present standards and practices and 
adopt a definite program te encourage and 


promote the application of raw milk standards 
and practices designed to improve the raw milk 
supply. 

I have no qualms about the safety of nonfat 
dry milk. Nevertheless, we must recognize that 
the Puerto Rican episode did occur. Safety can 
be assured, not through the use of the direct 
microscopic clump count as a grading standard 
but through the application of proper standards 
for plant practices. This industry many years 
ago adopted sanitary and quality standards 
for the dry milk plant and its operation. Quite 
probably, these standards need revision and 
amplification. Certainly, the application of these 
standards should be encouraged. 

Finally, there is a definite need for an ob- 
jective test or tests which can be applied to the 
finished product for the detection of unsatis- 
factory raw materials and plant practices, and 
which also will provide an adequate safeguard 
for public health. This industry should en- 
courage and promote research toward this reali- 
zation. The direct microscopic clump count in 
its present form is not such a test. 

[ am fully sympathetie with the aims of the 
USDA in attempting to improve the bacterio- 
logical quality of nonfat dry milk. I can readily 
understand the enthusiasm which has been cre- 
ated by the prospect of applying such an ap- 
parently simple bacteriological test to the fin- 
ished product. I cannot share this enthusiasm. 
Based on present information, little or no 
public health significance should be attached 
to the direct microscopic clump count as applied 
to nonfat dry milk. The method is so lacking 
in precision, and quite probably may be so 
readily circumvented, as not to be a desirable 
standard upon which to base grade designation. 
Since the direct microscopic clump count can- 
not be applied to many competitive dairy prod- 
ucts, its adoption as a basis for establishing 
grade would discriminate against nonfat dry 
milk. Since nonfat dry milk, ungraded by rea- 
son of direct microscopie clump count, still 
would be sold for human consumption, the 
commercial marketing of nonfat dry milk might 
be seriously disrupted. Thus, any possible ad- 
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vantages which might result from the use of 
the direct microscopie clump count for this pur- 
pose would seem to be small in relation to the 
disadvantages. Improvement in the _ bacterio- 
logical quality of the total manufacturing sup- 
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ply, as well as product safety, can more surely 
he accomplished by the cooperation by industry, 
USDA, and public health agencies in furthering 
milk-quality standards and standards for plant 
practices, 


Economic Analysis of the Dairy Situation’ 


M. K. 


HINpDs 


Ewtension Economist, Dairy Marketing, Division of Agricultural Economics Programs, 


Federal Extension Service, U.S. Department of Agriculture, Washington 


Dairy leaders have expressed an increasing 
interest in more economic analysis of the dairy 
industry to supplement the work in production 
and quality. Many of us feel a bit uncertain 
in dealing with principles of economics. 

Two purposes of this paper are: (1) To 
encourage greater use of economies by persons 
with other major responsibilities. (2) To sug- 
vest a simplified approach to looking ahead 
at the demand for milk and the probable 
supply. 

One of the basic principles of economies 
is the relationship of supply and demand and 
price determination. For a general guide, we 
can express it this way: 

A rising price—encourages production but 
discourages consumption 

A falling price—discourages 
but encourages consumption. 


production 


Pricing milk for fluid use is complicated. 
The forces of supply and demand are modified 
or hidden by such factors as the nature of the 
product, the requirements to be met in pro- 
duction, the various uses, seasonality of pro- 
duction, location of production, the bargaining 
position of producers and buyers, outlets for 
surplus milk, pooling arrangements, and pro- 
duction bases. 

In many fluid milk markets the price of milk 
is the result of negotiations between producer 
organizations and milk dealers. In _ other 
markets, a state or national governmental 
agency determines at least a minimum price. 

Establishing points of reference from which 
to proceed. Will these economic principles ap- 
ply in making an analysis of the dairy situa- 
tion? Let’s start with supply. Do we know 
certain things about the milk supply that will 
help us analyze it? Can we set off some factors 
affecting the milk supply that will give us a 
frame of reference? What do we mean by a 
frame of reference? Suppose we are out on a 
lake in a boat. Our exact location may be diffi- 
cult to deseribe, yet we can say that we are in 
line between a certain jagged rock on one shore 

’ Presented at the Twenty-fourth Annual Dairy 
Technology Conference, The Ohio State University, 
Columbus, February 6, 1957. 
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and a certain tree on the opposite shore. The 
more landmarks we can give, 
of reference we will have. 
Now to apply this to the milk supply, we 
know that for all practical purposes our milk 
supply comes from domestic production. Histor- 
ically speaking, imports have not been impor- 


the better frame 


tant for the last quarter-century. Our main 
consideration in analyzing the milk supply 


is the number of milk cows in the United States 
and how much milk they produce. 

Can we develop reference points for the 
demand for milk and dairy products? What 
constitutes the demand for milk and its prod- 
ucts? We know its major use is for food, but 
what about other uses? Some years ago we 
used some of our domestie casein for manu- 
faetured products; also, we formerly used a 
fairly high proportion of the solids-not-fat in 
our milk supply for livestock feed, but since 
World War II neither of those uses has been 
of more than slight importance. How about 
exports—are they important in our frame of 
reference? Like imports— when we compare 
our exports of dairy products for the last 
quarter-century with the whole-milk equivalent 
of our total domestie production—the export 
portion has been from one to two per cent 
of total production, except during World 
War IT and again during the last couple of 
years. During 1944, exports of dairy products 
got up to an equivalent of about six per cent 
of total production, and gain in 1955 and 
1956 came close to that level, under the effect 
of our program of stepped-up surplus removal. 
However, for all practical purposes, exports 
have not been a major factor in our considera- 
tion of the demand for milk and dairy products. 
The demand for milk and its products for a 
quarter-century have come almost entirely from 
the food needs of our own population, coupled 
with purchasing power to make the demand 
effective. 

Can we make practical application of eco- 
nomic analysis? Suppose, during a farm eall, 
a dairyman has discussed quality and produe- 
tion problems, then asks what you expect the 
dairy situation to be eight to ten years from 
now. 
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Where do we take hold of this question? Can 
we draw on our principles of economies? Can 
we use the supply-demand approach, in order 
to break the question up into manageable parts? 
What frame of reference can we develop with 
respect to the supply, the demand, and price for 
milk? Suppose we start at the broadest point 
and narrow the points of reference as we pro- 
ceed with the analysis. If we start with world 
milk production, we reeall that previously 
we eliminated the importance of foreign pro- 
duction, as a factor of only slight importance. 
We decided that the number of milk cows in 
the United States times the average production 
per cow was the main part of our frame of 
reference with respect to supply. 

The price of milk affects the supply. We 
stated a principle of economics to that effect, 
namely that other things being equal, a rising 
price will increase the supply and a declining 
price will decrease the supply. Is that still 
true? Then we run into another principle; 
namely, that of cost of production. This prin- 
ciple explains that in the long run producers 
will receive the cost of producing a certain good 
or else they will discontinue its production. The 
principle of cost of production may help us to 
explain why the principle of supply hasn’t 
seemed to be working in recent years when, 
even with milk prices declining, the supply has 
increased. But there have been other forces at 
work which counteracted our previously stated 


principle. Other things have not remained 
equal! While prices of milk have been de- 


elining, prices of a number of alternative farm 
products have declined more, and technological 
developments in dairy production have reduced 
the cost of production sufficiently that, even 
with a lower price than formerly, many dairy- 
men have found it possible to obtain a return 
from dairying that has been profitable to them. 
Part of the decline in cost of production for 
many of them came about by increasing output 
of milk, which reduced certain costs on a per- 
unit basis. 

With respect to demand, we established a 
frame of reference earlier, which said that 
the major source of demand for United States 
milk production is for domestic consumption 
as food by the United States population; 
or, our rule of thumb becomes: The number 
of people times how much each consumes. 

Let us set our sights at 1965. The estimate of 
United States population for 1965 is 190 mil- 
lion. Now, all we need to know is the average 
per capita consumption of milk and dairy prod- 
ucts for that year, and we should have the 
major part of our picture of demand. But 
how do we know how much milk and dairy 
products people will consume during some year 
in the future? Perhaps our best estimate will 
be one based on records of the past, with some 
adjustments for trends that we can observe are 
now taking place; then project that estimate 
into the future. 
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Any projection based on past trends, and 
interpreted in the light of present knowledge, 
involving the responses of millions of people 
who are influenced by attitudes, customs, in- 
come, prices, substitutes, and other factors that 
enter into decision-making, will at best be 
only an approximation. Therefore, it seems 
that the method used, factors considered, and 
assumptions made are more important than 
the final figure. Familiarity with the procedure 
will enable us to adjust the projection, where 
passage of time brings additional information 
that will cause a change in method, in weight- 
ing of factors, or in changed assumptions. 

Also, in analyzing the demand for milk, we 
may find it a help to get a perspective of the 
proportion going into different uses, so that we 
can give emphasis to the projection accordingly. 
For a number of years about three-fourths of 
the nation’s milk production has gone into two 
major uses, (1) fluid milk for bottling (about 
50 per cent) and (2) butter (about 25 per 
cent). The remaining one-fourth has _ been 
used for cheese, evaporated, condensed, and 
dry whole, and calves. 

It may be helpful also to separate the differ- 
ent uses of milk in making our estimate, to 
make allowance for off-setting trends. Since 
fluid milk is the largest single use, let’s start 
with it. 

Fluid milk—The average fluid milk con- 
sumption per person for the last ten years 
has been 353 lb. or, on the basis of four glasses 
per quart, 1.8 glasses a day. In line with ree- 
ommended daily allowances for good health, 
that seems to be a conservative figure to use in 
our projection. 

Butter—Butter is still the second largest 
user of our milk supply. Between 1935 and 
1945 the average per capita consumption de- 
clined 6.5 lb., and between 1945 and 1955 the 
decline was 1.9 lb. For the last five years butter 
consumption per capita has remained practi- 
eally unchanged. Competition from margarine, 
with a price advantage of more than two to 
one, currently is being met by improved quality 
of butter, better merchandising, and increased 
promotion. In the absence of evidence to the 
contrary, let us assume that the present level of 
per capita consumption will prevail. 

Cheese.—The per capita consumption of 
cheese has increased one pound each decade 
during the last 30 years, but consumption is 
well below that of some foreign countries. Con- 
siderable emphasis on improvement in mer- 
chandising and increased promotion has oe- 
curred in recent years; however, the rate of in- 
crease has slowed down. A one-half pound in- 
crease per capita in the next decade seems 
reasonable, and would require an additional 
five pounds of milk per eapita. 


Ice cream and frozen desserts. Consump- 


tion of ice cream and frozen desserts doubled 
during the last two decades. 


Undoubtedly, 











OUR 


increased home-freezer space, increased avail- 
ability in a wide variety of flavors and pack- 
ages, convenience for serving, and the wide- 
spread development of drive-in type retail 
establishments—especially during the summer 
—have contributed to the increase. The net 
milk used per capita for ice cream in 1955 
was 48.2 lb., whereas in 1945 it was 37 lb., an 
increase of 11.2 lb. This is calculated on a fat 
solids equivalent basis. The present trend is 
toward lower fat content in frozen desserts. 
Since the trend in per capita consumption 
has been upward, let us assume an additional 
increase of five pounds of milk for this use. 





Summary illustration of projected 
per capita consumption, 1964 





(lb. 

Total milk equivalent, all 1956 (fat 

solids basis) 708 
Fluid use (no change assumed ) — 
Butter (no change assumed) : — 
Cheese, assumed change +5 
Ice cream and frozen desserts, assumed change + é 
Other uses (no change assumed)... — 


uses, 


Total 718 
718 1lb.X190 million (population )= 136.4 billion Ib. 
Amount needed for calves 3.0 billion Ib. 


Assumed total milk needed in 1965 139.4 billion Ib. 








It is hoped you will challenge the figures 
used in the illustration and be motivated to 
adjust them according to your opinion. Then 
the example will have achieved its goal! 

We have a picture based on past trends and 
a good guess of what we think is a likely level 
of consumption. How do we know what the 
level of purchasing-power will be at that time, 
and that people will spend the amount for 
milk and its products that we have just pro- 
jected? 

Since we don’t know what the future will 
bring—we need to make some assumptions. 
Among them would be: peace or war; pros- 
perity or depression; trends in consumption; 
competing products; trends in production, and 
such factors. 

Let us turn now to an analysis of the po- 
tential supply of milk in 1965: It is assumed 
that, historically, milk production has been 
guided by the demand for milk; furthermore, 
that the demand was reflected through price, 
which encouraged production through price 
increases and discouraged production through 
price declines. No projection has been made 
for programs to support prices or for exports 
at prices below the domestic price-level. This 
involves agricultural and national policy and 
does not lend itself to future projection. 

Average annual production of milk per cow 
has inereased about 1,000 lb. during the last 
decade. The annual average production per 
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cow of 6,000 lb. for 1956 is well below the 
average of 9,500 for DHIA herds which is 
within the realm of expectation for many 
dairymen. The rate might increase faster 
now. The increased information available to 
dairymen results in better breeding and man- 
agement. The trend toward larger and fewer 
herds will result in better-managed units. 

Projecting the same trend in the next decade 
as in the last would result in an annual rate 
of production of 7,000 lb. per cow by 1965. 
It seems reasonable to expect this rate to 
continue for another decade. Seven states 
already have averages above that figure, and 
the average in California is 8,550 lb. per cow. 

The number of milk cows in the United 
States in June, 1956, of 21 million head, pro- 
ducing at the projected future rate of 7,000 Ib. 
per cow by 1965, would produce a total milk 
supply of 147 billion lb. (actual production 
for 1956 was 125.7 billion Ib.). 

Another approach would be to estimate the 
number of cows needed to produce the amount 
of milk we assumed needed in 1965 for human 
consumption in the United States, using the 
new rate of production per cow. This would 
give us the following: 


—__139.4 billion Ib. of milk "7 
7,000 lb. (rate of production per cow) — 
lion head of milk cows 


19.9 mil- 


This would be a reduction of about 1.1 mil- 
lion milk cows under the number on farms 
in the United States in June, 1956 or, to get 
a better perspective, only three states had 
more than a million milk cows each in 1956. 
During the last decade, the number of milk 
cows on farms in the United States has de- 
clined an average of 240,000 head each year, 
except in 1953, when an increase of 400,000 
occurred. The largest decline in a single year 
during the period took place in 1948, when 
numbers were reduced by one million head. 
The size of these adjustments certainly indi- 
‘ates the possibility of a sufficient decline in 
cow numbers to keep supply in balance with 
future domestic-consumer needs for milk as 
we have projected them. 

On the other hand, suppose cow numbers do 
not decline, that 21 million head remains a 
constant figure, and production per cow in- 
creases to 7,000 Ib. by 1965, as_ projected. 
What will be the margin of supply over 
estimated domestic-consumer needs ? 


147 billion lb.—139.4 billion lb.=7.6 billion lb. 


At that time, this amount would be equal to 
five per cent of production, and percentage- 
wise is no greater than the present level of 
exports. On the other hand, if exports are 
less, a slight change in the rate of consump- 
tion per capita could utilize it. On a per capita 
basis at the projected level of population, the 
estimated margin of production over domestic 
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consumption needs would average about one- 
fifth of a glass of milk per person per day. 

Validity of the analysis. If the situation 
of more than adequate production occurs, by 
applying our principles of economies pertain- 
ing to supply we can see where it would be 
a price-depressing factor. On the other hand, 
if the demand for milk is increased, relative 
to the supply, it will serve as a stimulant to 
price. Does our inability to foreeast accurately 
which situation will prevail mean that our 
economic analysis has no value? 

In order for the analysis to have value for 
our friend, Mr. Dairyman, we need to take 
additional steps to bring it into sharper foeus 
with respect to his particular situation. Our 
projection of national supply and demand may 
not have much significance for him. We must 
remember, however, that our total economy 
is highly integrated and, in general, local 
situations are in a large measure the result 
of market area, regional, or national con- 
ditions. Perhaps his particular market is in a 
growing industrial area where, as a result of 
an inerease in population, he can expect a 
substantial increase in the need for fluid milk 
in the future. On the other hand, if popula- 
tion is declining and his future market 
uncertain, national trends are not very mean- 
ingful to him. 


1s 


There are other factors of production that 
he will want to consider in addition to national 
trends and averages. His particular cost of 


production will be an important consideration 
as to how much his earnings from dairying 


D 
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will be. Averages can serve only as a guide 
to help him see his relative position among a 
group. Another consideration will be the oppor- 
tunity he will have to shift to alternative 
farm enterprises that may be more profitable. 
In considering them, he will be concerned 
about such things as soil, climate, topography, 
prices, ete. 

How do you know when an economic anal- 
ysis is completed? As the factors become of 
less and less importance, you eventually stop 

but that doesn’t mean there are not more 
factors that could be considered. It becomes 
a matter of what is practical within the use 
of good judgment. Also, as the analysis pro- 
ceeds, it reaches a point where personal mat- 
ters and value judgments are involved. In 
order to answer some questions satisfactorily, 
you may want to budget certain operations 
under different assumptions, and different 
arrangements. 

Frequently, it is the off-farm factors that 
cause more difficulty for people making an 
analysis. As one looks out into the hazy 
future, and tries to see what may be the pros- 
pect for a certain commodity, it appears dif- 
ficult. Yet, when we begin to systematically 
develop what we referred to as a frame of 
reference, by taking different segments of 
the problem out for more detailed analysis, 
and then at the end bringing the different parts 
back together as a composite whole, we ob- 
serve that with the help of historical data a 
number of factors lend themselves to a reason- 
able projection. And lastly, we always have 
a choice of substituting a huneh or a guess. 











TECHNICAL NOTES 


FERTILITY OF BOVINE SPERMATOZOA IN DILUTERS CONTAINING 
YOLK-CITRATE OR NONFAT MILK SOLIDS WITH GLYCEROL 


A previous technical note from this labora- 
tory (4) indicated that livability of bovine 
spermatozoa in a diluter containing nonfat 
milk solids (1) was enhanced by the addition 
of glycerol. 

This note presents the results of a field trial 
comparing the fertility of spermatozoa in yolk- 
citrate and in a diluter containing nonfat milk 
solids with and without glycerol. 

Kight bulls — three Angus, two Brown Swiss, 
two Hereford, and one Shorthorn — in routine 
use in a bull stud, were in a randomized block 
design with whole collections. Each bull com- 
prised a complete block and received all three 
treatments. 

Semen was added to the following diluters in 
amounts to give 12 x 10° spermatozoa per 
milliliter: (a) one part egg yolk and one part 
2.9% sodium citrate dihydrate (YC), (b) nine 
per cent Instant Pet nonfat dry milk solids 
plus cysteine hydrochloride at a level of 1 mg. 
per ml. (NMS), and (c) the above NMS di- 
luter plus five per cent glycerol (NMS + glye- 
erol.) The glycerol was added in five steps 
at six-minute intervals after the diluter and 
semen had been cooled to 5° C. All prepara- 
tions contained 500 y dihydrostreptomyein sul- 
fate per milliliter. The 60- to 90-day nonreturn 
rates are given (Table 1) for breedings on the 
first and second day after collection. The differ- 


TABLE 1 
Number of services and 60- to 90-day nonreturn 
rates for services the first and second 
day after collection 
Diluter 


Nonfat Nonfat milk 


Yolk milk solids plus 
citrate solids glycerol 
First day 
Services (No.) 365 382 388 
Nonreturns (%) 75.3 48.0 49,2 
Second day 
Services (No.) 318 348 340 
Nonreturn (%) 64.6 45.6 44.4 
Decline first- 

to second-day nonreturns 

10.7 2.4 4.8 


ences between YC and NMS were highly sig- 
nificant (P < 0.01). The fertility of the milk 
diluter was not altered significantly by the ad- 
dition of glycerol. 

The smaller decline in nonreturn rate from 
first to second day for NMS as compared to 
YC is in agreement with Melrose (3). Me- 
Lean (2) also obtained less decline in fertility 
with glycerolated boiled whole milk, after 
several days of storage, than with yolk-citrate. 

According to periodic tests, these bulls were 
shown to be free of Vibro fetus. The decline 
in nonreturn percentages from 28 to 35 days 
to 60 to 90 days indicated that embryonic mor- 
tality was similar in all treatments. 

There is a possibility that the discrepancy 
between the authors’ livability data (4) and 
the above fertility data may be explained by 
variation in the nonfat milk solids (3). 
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ON THE NATURE OF MILK LIPASE(S) 


We wish to bring to the attention of those 
interested in research on the nature of milk 
lipase or, for that matter, of lipases in general, 
certain observations concerning the chemical 
properties of casein which may bear on the 
problem. Our studies (3,4) of lactose deeompo- 
sition in heated milk have indicated that casein 
acts in the manner of a strong basie catalyst, 
even though its medium exhibits pH of 6.6. Simi- 
larly, on the basis of several reactions of casein 
in the “dry” state, Lea et al. (2) have noted 
that the surface of the protein appears to pro- 
vide a more alkaline environment than would 
be expected from the pH of the solution before 
drying. It is generally recognized that these 
hase properties of casein result from the epsi- 
lon amino groups of lysine (5), although other 
protein groups, such as the guanidyl group 
of arginine, may be involved to some extent. 

The possible pertinence of the foregoing ob- 
servations to lipolysis in raw milk poses a 
question —is the lipolysis necessarily base- 
catalyzed? Under appropriate conditions, for- 
maldehyde, a reagent notable for its reaction 
with the amino groups of proteins, is effective 
in preventing lipolysis (7). Further, acid eon- 
ditions in general are inhibitory (1). Thus, 
it seems possible that the reaction is base- 
catalyzed. 

A further question concerns the plausibility 
of casting a major protein such as casein(s) 
in the role of an enzyme or a significant com- 
ponent of an enzyme system. The classical 
concept of enzymes characterizes them as potent 
catalysts at very low concentrations. This ap- 
parently is not always so. Rongone et al. (6) 
have shown recently that crystalline bovine 
albumin shows lipase activity toward certain 
steroid acetates. There is abundant evidence 
that the principal lipase of milk serum is as- 
sociated with the casein(s) (1,8), but more to 
the point of the present case are the findings of 
Tarassuk and Frankel (8). They confirmed 


by two isolative procedures that lipase activity 
of the nonfat phase of milk is disposed with 
the casein, and that fractionation of the casein 
by supercentrifugation does not produce prefer- 
ential association of the lipase activity with 


any particular particle size of casein aggregate. 
Although these findings will require contirma- 
tion, they clearly suggest that lipase activity 
is inherent in casein per se rather than with 
some minor contaminant. 

Herrington (7) has noted the rather anoma- 
lous character of this group of enzymes. Pos- 
sibly, this may result from the status that any 
protein containing chemically unbound and 
sterically unhindered basic groupings ean act 
as a lipase under suitable conditions of mediun 


and substrate. 
Sruart Parron 
Department of Dairy Science 
The Pennsylvania State University 
University Park 
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BOOK REVIEWS 


433. Sterilization in Food Technology. (. 
OuIN Batu anp F. C. W. Otson. MeGraw-Hill 
Book Company, Ine., New York, N. Y. 653 pp. 
$16. 1957. 

The objectives of this book are stated in 
the preface: “In describing the development 
ot the mathematical structure of this system 
(of determining heat processes required for 
sterilization), it is the authors’ intention to 
present a comprehensive exposition of the 
basie principles of sterilization, including 
physical, biological, and mathematical con- 
cepts, upon which the structure is founded.” 
The authors have unequivocally fulfilled this 
intention. 

The mere listing of the topics covered would 
he too long, but it is safe to say that any topic 
necessary to the understanding of the mathe- 
matical prediction of sterilization and the 
principles underlying the development of such 
a mathematical system has been definitely 
treated. The general method and the formula 
method of process calculation are presented 
in a detailed manner. The formula method 
origially presented in 1923 by the senior 
author now serves as the standard for the 
canning industry all over the world. In the 
latter portion of the book, the development 
of two improved formula methods for process 
evaluation are given, and the adaptation of the 
general method to the prediction of the de- 
struction of vitamins and organoleptic quality 
is exemplified. 

The philosophy, approach, and execution of 
the book is primarily mathematical, with the 
exception of a fine and thorough discussion 
of the history of, and present practices in, 
food sterilization. This book will be a classic 
in the field of food technology, but like most 
classies it will have a limited audience. 


L. D. Witter 


CHEESE 


434. Method and apparatus for making 
cheese. C. Schwartz (assignor to Cheese Ma- 
chiner, Ine.). U. S. Patent 2,794,746. 10 claims. 


June 4, 1957. 
1:149. 1957. 
Cheese curd is forced under pressure into a 
device which stretches the curd into strips, 
mixes it with hot water, removes the water, 
fills it into molds for shaping, and then re- 
moves the molded portions for packaging. 


R. Whitaker 


435. Cheese and processes of producing cheese. 
A. B. EreKson (assignor to Borden Co.). U. 
S. Patent 2,793,122. 15 claims. May 21, 1957. 
Offic. Gaz. U. S. Pat. Office, 718, 3:600. 1957. 

Finely ground beef, horse, or sheep kidney 
is added to milk at the rate of from 1% to 
5 lb. to 1,000 lb. milk before setting with ren- 
net and starter to form cheese curd. 


R. Whitaker 


DAIRY BACTERIOLOGY 


436. Enumeration and preliminary identifica- 
tion of the microbial flora of milk with an in- 
dicator agar. H. L. RicHarps anp C. VANDER- 
ZANT, Dept. of Dairy Sei., Texas A & M Coll, 


Offic. Gaz. U. S. Pat. Office, 719, 


College Station. Food Technol., 11, 6: 347. 
1957. 

Total bacterial counts were made on 50 
samples. of raw and _laboratory-pasteurized 


milk on both tryptone-glucose-extract agar and 
a special indicator agar (tryptone 5 g., beef 
extract 3 g., lactose 1 g., low-heat nonfat dry 
milk solids 4.5 g., agar 15g., phenol red 120 mg., 
brom cresol purple 50 mg. per liter medium, pH 
6.8 to 7.0). An analysis of variance indicated 
that the differences between the total counts on 
the two media were not significant. The indica- 
tor agar had the advantage of distinguishing 
the colonies that showed casein coagulation, 
casein hydrolysis, and casein coagulation and 
hydrolysis. K. R. Garrison 


DAIRY CHEMISTRY 


Method for replacing cations in milk. 
C. C. Loo (assignor to Carnation Co.). U.S. 
Patent 2,793,953. 15 claims. May 28, 1957. 
Office. Gaz. U. S. Pat. Office, 718, 4:822. 1957. 

A low-sodium milk with normal calcium 
content is made by exchanging potassium for 
sodium in a eation-exchange process and then 


437. 
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increasing the calcium through contact with a 
eation—exchange material in the ealeium form. 


R. Whitaker 


438. Kinetics of the ethyl alcohol—lactic acid 
reaction. R. A. Troupe anp E. DrM1iua, North- 
eastern Univ., Boston, Mass. Ind. and Eng. 
Chem., 49, 5:847. 1957. 

The esterification of lactie acid with ethyl 
aleohol is a step in the purification of lactic 
acid and in the preparation of a versatile 
solvent, ethyl lactate. The high cost of puri- 
fication of lactic acid has retarded its com- 
mercial use, although it has been estimated 
that a potential market of 200 million pounds, 
mostly for purer grades, exists. This study 


is coneerned with kinetie data of the reac- 
tion between 85% lactie acid and absolute 
ethyl aleohol and between 44% techniecal- 


grade lactie acid and commercial 190-proot 


ethyl alcohol. B. H. Webb 


439. Acid requirements of the Kjeldahl di- 
gestion. R. B. Brapstreet, The Bradstreet 
Laboratories, Ine., P.O. Box 1, Cranford, N.J. 
Analyt. Chem., 29, 6:944. 1957. 

In the Kjeldahl macromethod, hot sulfurie 
acid acts as a weak oxidizing agent, but the 
condition existing in the boiling acid is also 
favorable to reduction. Charring generally 
takes place and the resulting carbon acts as 


a reducing agent. Acid requirements vary, 
and acid indices have been calculated from 


which optimum conditions of digestion may 
be determined. A loss of nitrogen occurs as 
the digest approaches a solid state. Data are 
presented showing the sulfuric acid necessary 
for digestion of various substances, including 


casein. B. H. Webb 


440. Flame photometric determination of 
calcium in biological material. Effect of low- 
level impurities from calcium oxalate precipi- 
tation. T. Y. Toripara, P. A. Dewey, anp H. 
Warner, Dept. of Radiation Biology, Sch. of 
Med. and Dent., Univ. of Rochester, N.Y. 
Analyt. Chem., 29, 4:540. 1957. 

Calcium in serum is determined routinely by 
flame photometry, after separation of calcium 
by precipitation as calcium oxalate from a 
deproteinized solution. Flame intensity is af- 
fected by ammonium salts and type of acid. 
Small losses of calcium occur through solu- 
bility, but a correction factor for these vari- 
ables is obtained. B. H. Webb 


441. Review of industrial applications—water 
analysis. S. K. Love anp L. L. THarcHer, 
U.S. Geological Survey, Washington, D.C. 
Analyt. Chem., 29, 4:722. 1957. 

This seventh review of analytical procedures 
applied to water covers the two-year period, 
1955-56. Subjects covered are, instrumenta- 
tion; flame photometry; alkaline earth metals; 
copper, zinc, iron, and aluminum; trace ele- 


ments; selenium and boron; chloride, bromide, 
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and iodide; fluoride; sulfate; phosphate and 
silica; compounds of nitrogen; dissolved oxy- 
gen; chlorine and other dissolved gases; or- 
ganie compounds; synthetic detergents; bio- 
chemical oxygen demand and chemical oxy- 
gen demand; radioactivity; uranium, radium, 
and thorium; isotopic analysis, and miscellane- 
References cited number 302. 
B. H. Webb 


ous. 


442. Review of industrial applications—food. 


H. W. von Lorseckr, Agr. Research Serv., 
USDA, Washington, D.C. Analyt. Chem., 29, 
4:647. 1957. 


A review of the literature published in the 
last two years is presented. Subjects covered 
are moisture, proteins and amino acids, in- 
organic ions, fats and oils, enzymes, carbo- 
hydrates, vitamins, color and taste, insecti- 
cide residues, contamination and spoilage, and 
miscellaneous. References number 317. 


B. H. Webb 
DAIRY ENGINEERING 


443. Freezer-room repairing method. WM. 
Tym. U. S. Patent 2,793,963. 4 claims. May 
28, 1957. Offic. Gaz. U. S. Pat. Office, 718, 4: 
824. 1957. 


Hardening rooms can be repaired while in 
use by this process, which employs a mortar 
containing silicate of soda. Moisture is sub- 
limed to set the mortar at temperatures rang- 
ing from —20° F. to +20° F. R. Whitaker 


444. Milk-filler apparatus. H. Even (assignor 
to Bowman Dairy Co.). U.S. Patent 2,792,680. 
10 claims. May 21, 1957. Offic. Gaz. U. S. Pat. 
Office, 718, 3:484. 1957. 

Milk to be placed in bottles or cartons is 
accurately measured, volume-wise, in a measur- 
ing cylinder. The level in the eylinder is 
controlled by an electrically operated solenoid 
valve, actuated by an electrode in the cylinder, 
adjusted to the correct level. R. Whitaker 


445. Liquid-dispensing machine. P. F. GiL- 


BERTY (assignor to Dairymat Corp.). U. S. 
Patent 2,792,681. 5 claims. May 21, 1957. 
Offic. Gaz. U. S. Pat. Office, 718, 3:484. 1957. 


Nested containers are fed, one at a time, 
in rows under a filling nozzle and then capped. 
A loading device places the containers in a 


earton a row at a time until the earton is 
full. R. Whitaker 
446. Carton opener. J. H. DeLano. U. S 


Patent 2,793,549. 2 claims. May 28, 1957. 

Offic. Gaz. U. S. Pat. Office, 718, 4:717. 1957. 
A device for easily opening the Pure-pak 

type of paper milk container. R. Whitaker 


HERD MANAGEMENT 


Method for controlling hemorrhage in 
W. W. McKinney. U. S. 


447. 
dehorned cattle. 

















Patent 2,793,976. 3 claims. May 28, 1957. 
Offic. Gaz. U. S. Pat Office, 718, 4:826. 1957. 

The flow of blood from dehorned eattle is 
restricted by applying to the exposed surface 
a mixture of from 60 to 80% wax, 15 to 25% 
oil, and 3 to 15% of a phenolie antiseptic. 


R. Whitaker 


448. Automatic stock feeder. J. D. ReyNoups. 
U.S. Patent 2,794,576. 2 claims. June 4, 1957. 
Office. Gaz. U. S. Pat. Offiee, 719, 1:107. 1957. 
Feed for cows and other live stock is fed 
into a trough by a power-driven, automatically 
operated, rotating auger from a feed storage 
bin. R. Whitaker 


449. Milk receiving apparatus. H. B. Basson 
(assignor to Babson Bros.). U. S. Patent 
2,793,612. 5 elaims. May 28, 1957. Offic. Gaz. 
U. S. Pat. Office, 718, 4:733. 1957. 

A small chamber is loeated in the milk line 
from a vacuum-type milker. The milk is dis- 
charged into a larger vessel at atmospheric 
pressure. R. Whitaker 


ICE CREAM 


450. Fruits, nuts, and confections for ice 
cream. C. E. Lawrence, G. P. Gundlach and 
Co., Cineinnati, Ohio. Ice Cream Rev., 40, 11: 
40. 1957. 

Many helpful suggestions pertaining to the 
production of iee cream flavored with fruits, 
nuts, and confections are presented in this 
article. W. J. Caulfield 


451. Fruits and nuts, their usage in frozen 
desserts. Anon. Ice Cream Rev., 40, 11:28. 
1957. 

Results of a survey conducted by the Market- 
ing Researeh Division, USDA, reveal that in 
1953 a total of nearly 112 million pounds of 
fruit and berries were used in the production 
of ice cream and related products. This places 
the ice cream industry as one of the three top 
markets in the United States for fruits and 
berries. It is estimated that by 1975 the ice 
cream industry will require 190 million pounds 
of fruit. 

The survey revealed that 80% of the fruit 
used by the ice cream industry was in frozen 
form, 18% in canned or other unfrozen form, 
and only 2% in the form of fresh fruit. The 
banana was the only fresh fruit purchased in 
sizable amounts. 

Of the various fruits and berries used, straw- 
berries constituted 36.4% of the total. Next, 
in order of importance, were oranges, 20.4%; 
peaches, 11.4%; cherries, 7.5%; pineapple, 
6.0%; limes, 5.3%; red raspberries, 3.52%; 
lemons, 3.0%; black raspberries, 2%, and 
miscellaneous, 4.5%. 

The survey further revealed the importance 
of the ice cream industry as a market for nuts. 
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A total of 27 million pounds of nuts was used 
by the industry in 1953. The various nuts 
used in ice eream, ranked in order of im- 
portance, were pecans, almonds, peanuts, 
English walnuts, black walnuts, and pistachio. 
Approximately 6% of the domestic crop of 
pecans and almonds was used by the ice cream 
industry in 1953. W. J. Caulfield 


452. Paddle-out ice cream freezer. D. M. 
Fincu. U.S. Patent 2,793,505. May 28, 1957. 
Office. Gaz. U. S. Pat. Office, 718, 4:705, 1957. 

A vertieal paddle-type freezer is deseribed. 


R. Whitaker 


453. Flavor-mixing extrusion head. V. E. 
PAINTER (assignor to T. B. Lumpkin). U. 8. 
Patent 2,793,838. 6 claims. May 28, 1957. 
Offic. Gaz. U. S. Pat. Office, 718, 4:794. 1957. 
A device for continuously injecting flavored 
syrups into a stream of ice cream from a 
freezer. Injection is made through a valve- 
controlled tube and distribution is made uni- 
form by a rotating mixer. R. Whitaker 


454. Mixing device for frozen desserts. A 
ELLINS (assignor to Federal Machine & Tool 
Co.). U. S. Patent 2,793,841. 10 claims. May 
28, 1957. Offic. Gaz. U. S. Pat. Office, 718, 
4:794. 1957. 

Ice cream and other frozen dessert products 
are mixed prior to filling into a container. 
The mechanism operates only if the container 
is properly positioned to receive the product. 


R. Whitaker 


455. Ice cream sandwich machine. E. J. 
Rapp (assignor to Lynch Corp.). U.S. Patent 
2,794,404. 6 claims. June 4, 1957. Offic. Gaz. 
U.S. Pat. Office, 719, 1:61. 1957. 

Waters are fed from two magazines, one at 
a time, on both sides of a ribbon of ice cream 
extruded from a continuous freezer. The 
watfer-coated strip of ice cream is cut into 
individual sandwiches by passing downward 
into pockets in a revolving wheel. The sand- 
wiches are ejected later onto a conveyor for 
wrapping. R. Whitaker 


MILK AND CREAM 


456. Testing mechanism for cream. S. bARKER. 
U.S. Patent 2,779,476. 4 claims. Jan. 29, 1957. 
Offie. Gaz. U. S. Pat. Office, 714, 5:958. 1957. 

Lots of cream are dumped into a tank and 
passed through a screening arrangement, which 
determines whether the amount of sediment 
present is sufficient to cause it to be rejected 
for use. High-sediment cream is automatically 
diverted into a tank separate from cream 
having an acceptable sediment content. 

R. Whitaker 


ABSTRACTS OF 


NUTRITIVE VALUE OF 
DAIRY PRODUCTS 
457. Fats in the diet. (Report to the A.M.A. 


Council on Foods and Nutrition.) W. H. 
Griffith, Univ. of Calif. Med. Center, Los 
Angeles. J. Am. Med. Assoe., 164, 4:411. 
1957. 


This is a timely review of our present know!l- 
edge of the various kinds of dietary fats and 
their place in nutrition. With reference to 
milk fat, the author states that it is signifi- 
eant that fat is synthesized by mammary tissue 
and that it is quantitatively the most important 
source of energy in milk. In hardening (hy- 
drogenating) liquid fats, not only are there 
simple transformations of unsaturated fatty 
acids to commonly occurring saturated fatty 
acids, but certain unnatural “trans” isomers 
which have higher melting points but remain 
unsaturated also are formed. Certain liquid 
fats such as coconut oil are saturated. There 
is need for a more definitive terminology in 
deseribing the fatty acids in natural and in 
processed fats than is afforded by the general 
terms, animal or plant, hard or soft, saturated 
or unsaturated, and low iodine or high iodine 
number. F. E. Rice 


458. Dietary protein and the serum choles- 
terol level in man. A. Keys ann J. T. ANDER- 
son, Univ. of Minn., Minneapolis. Am. J. Clin. 
Nutrition, 5, 1:29. 1957. 

Skimmilk powder was used as the source of 
the protein supplement. The subjects were 
men from 32 to 54 vears old, from a mental 
hospital. During the control period, protein 
intake was 8.6% of total calories. The supple- 
ment was added to bring the protein up to 
17.7% of total calories by isocaloric substi- 
tution for carbohydrate. High- and low-fat 
diets were used in the study. There was no 
significant change in the serum cholesterol 
level at any time when the protein levels were 
changed. The authors concluded that even 
though this was a 16-weeks’ study, it is doubt- 
ful if different findings would result from a 
longer period of observation. F. E. Rice 


459. Population studies on serum cholesterol 
and dietary fat in Yugoslavia. J. Brozex, R. 
Buzina, AND F. Mrxic, Univ. of Minn., Minne- 
apolis, and Univ. of Zagreb, Yugoslavia. Am. 
J. Clin. Nutrition, 5, 3:279. 1957. 

Serum cholesterol studies were made on 
random-selected individuals in three sections 
of the country having strongly contrasting 
dietary practices. In the “animal fat” region, 
the estimated intake was 85 to 100 g. of fat 
per day, mostly in the form of dairy products 
and hog fat. In the “olive oil” area, about 
the same amount of total fat was consumed, 
largely in the form of olive oil. In the “low- 
fat” area, both animal and vegetable fats were 
used, but in amount estimated to be less than 
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half the other two areas. The authors present 
extensive statistical calculations relating their 
data to age trends, anthropometric character- 
isties, ete. Corresponding age-adjusted values 
for serum cholesterol for age 40 were 239, 211, 
and 201 mg. per 100 ml. for the respective 
areas listed above. Individuals in the animal 
fat and olive oil areas were similar to each 
other in weight and in leanness-fatness as 
measured by skinfold. Subjects in the low 
fat area were lighter in weight and less robust 
by most measurements. There was little 
regional difference in blood pressure, but with 
a suggestion of higher values in the animal 
fat area. F. E. Rice 


460. Serum cholesterol in Japanese coal 
miners. A. Krys, N. Kimura, A. KusuKawa, 
AND M. Yosuiromi, Univ. of Minn. and Kyu- 
shu Univ. Med Sch., Japan. Am. J. Clin. Nu- 
trition, 5, 3:245. 1957. 

Japanese coal miners, 22 to 54 years of age, 
all apparently in good health, were used in this 
ll-day study. Eighteen men were under ob- 
servation throughout the period. Prior to the 
experiment, their diets were calculated to 
average 10.3% of total calories as fat, 13% 
as protein. Total caloric intake was considered 
to be adequate. An isoealorie substitution was 
made by adding 50 g. of butter or one of three 
kinds of margarine to the diets of the men, 
who were carefully divided into groups which 
were comparable in age, weight, skinfold fat, 
ete. Total serum cholesterol and cholesterol 
in the form of beta lipoprotein were deter- 
mined. The added fat in all groups raised the 
percentage of total calories in the form of fat 
to 24.9. The iodine values of the added butter 
and margarine were 35 and 37 to 39, respec- 
tively. Significant increases in blood choles- 
terol were found, but no important differences 
between the butter and the margarine groups. 
Total serum cholesterol in all groups at the 
beginning of the experiment averaged 147.1 + 
7.2 mg. per 100 ml. The average increase in all 
groups in the 11l-days’ period was 11.6%. The 
authors refer to other data obtained in Italy, 
South Africa, and Minnesota, where in every 
instanee there was also a correlation between 


the amount of fat in the diet and serum 
cholesterol. F. E. Rice 
461. Atherosclerosis—its pathogenesis. A. B. 


Keys, Univ. of Minn., Minneapolis. I. H. Page, 
Cleveland Clinic Foundation. Spectrum (Pfizer 
Laboratory publication), 5, 10:290. 1957. 
Contrasting views are expressed by these 
authors in answers to certain specific questions 
directed to each of them. Keys considers that 
the diet, and the amount and kind of fat in 
the diet, are the most important single factors 
in producing atherosclerosis. His conclusions 
are based largely on population studies. He 


cites a number of examples. For instance, 
among the Bantu in South Africa no person 
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with coronary heart disease was found in a 
three-months’ study. These people are on a 
very low fat diet as contrasted with eastern 
Finns, whose high-fat diets include over 70 oz. 
of butter a day, and whose incidence of dis- 
ease is extremely high. Keys believes that the 
relatively saturated meat and dairy fats are 
much more atherogenic than the relatively un- 
saturated fats. A patient with evidence of 
atherosclerosis should be advised to limit his 
fat intake to from 20 to 25% of total 
calories. Animal fats should make up less 
than half of the total fat. 

Page minimizes the importance of diet and 
believes dietary surveys do not show aceu- 
rately how much fat is eaten. Atherosclerosis 
is a multifaceted disease, and to identify fat 
as the only important influence is to oversim- 
plify the problem. The question of saturated 
vs. unsaturated fats, Page believes, is worth 
studying. He thinks that the present evidence 
is not conclusive. F. E. Rice 


462. A diet restricted in refined cereals and 
saturated fats: Its effect on the serum-lipid 
level of atherosclerotic patients. E. VAN 
HaNnvDEL, H. NEUMANN, AND T. BLoEeMm, St. An- 
toniushove Hospital, Voorburg, Holland. Lan- 
cet, I, 6962 :245. 1957. 

During three years of medical practice, 
atherosclerotic patients had been treated with 
low-fat diets, diets in which less than 20% 
of the total calories was derived from fat, 
with such unsatisfactory results that it was 
decided to abandon this method of treatment. 
In this study, 34 patients were observed on 
the following diet for periods ranging from 30 
to 360 days: butter and margarine were al- 
lowed to 25 g. per day; whole wheat bread, 
milk, cheese, eggs, lean meat, and liquid soy- 
bean oil (for cooking) were allowed ad libitum. 
Two to 3 g. of soy lecithin was given daily, 
together with 25 to 50 g. each of peanuts, 
peas, or beans, and whole soybean flour. Lard, 
shortening, white bread, and foods made from 
degerminated flour and cereals were forbidden. 
On this diet, blood cholesterol levels decreased 
when already high. Patients with low levels 
of cholesterol at the beginning of the study 
showed no increase. The authors conclude that 
the substitution of unsaturated fats for satu- 
rated is not important in the prevention of 
atherosclerosis. These results are compatible 
with the hypothesis that high blood-lipids in 
atherosclerosis are caused or maintained by 
deficiencies in Western staple food. 


F. E. Rice 


463. Observations on fat absorption in in- 
fants. L. E. Hott, New York Univ., Modern 
Problems in Pediat., 2:85. 1957. 

This article is a review of research con- 
ducted over a period of years by the author 
and coworkers. Cow’s-milk fat and human- 
milk fat fed to the infant do not differ sig- 
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nificantly in assimilability. The short-chain 
fats in cow’s milk are well absorbed, and there 
is some indication that prematures absorb the 
short-chain fatty acids better than long-chain. 
Prematures show marked improvement in ab- 
sorption when unsaturated vegetable fats are 
substituted for milk fat. The use of “tweens” 
dispersing agents improved absorption of fats 
by prematures, but only to a slight extent. In 
studying infants with diarrhea, it was found 
that increasing the fat intake increased the 
amount of fat absorbed, even though it also 
increased the stool loss. F. E. Rice 


464. Nitrogen metabolism of infants fed 
human and cow’s milk. L. A. Barness, D. 
Baker, P. GuiLBert, F. E. Torres, anp P. 
GyorGy, Sch. of Med., Univ. of Pa., Philadel- 
phia. J. Pediat., 51, 1:29. 1957. 

Nitrogen balance data are reported on nine 
male infants less than a month of age at the 
beginning of the study. The cow’s milk used 
was a proprietary product, “S.M.A.,” which 
contains cow’s-milk protein at about the 
protein level of human milk. Data were col- 
lected during three successive feeding periods: 
(I1)—nine to 15 days on cow’s milk, average 
13 days; (11)—nine to 15 days on human milk, 
average 13 days; and (I11)—three to 15 days 
on cow’s milk, average 11 days. The average 
gains in weights per day were, I—16 g., H— 
22 g., and IIJ—28 g. Average percentages 
of nitrogen retention were I—d5l, IJ—44, 
and IIJ—-48. 

The inerease in nitrogen retention on 
human-milk feedings as compared with the 
cow’s-milk formula was small and statistically 
insignificant. From urine analyses data, cal- 
culations of creatinine: nitrogen ratio showed 
no significant variation between the two types 
of feedings. The protein metabolites in the 
urines (urea and ammonia) also were not sig- 
nificantly different. Observations were made 
on two babies fed at protein levels reduced 
to about 0.8 g. per kg. body weight per day. 
The infants remained in positive nitrogen 
balance. Again there was no difference be- 
tween the responses to human- and cow’s-milk 
protein. In some periods, when certain babies 
were taking a higher than average amount of 
protein, nitrogen retentions were higher than 
average. The same was true whether the pro- 
tein source was human or cow’s milk. 

An eluate was prepared from human milk 
by absorption on a chareoal column. Such an 
eluate previously had been found to be high in 
bifidus factor. The addition of this eluate to 
cow’s-milk feedings had no effect on growth 
of the infants nor on nitrogen retention, 
though the addition of the eluate did cause 
a shift to more acid pH in the feces. 


F, E. Rice 
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465. Effect of lactose on nitrogen metabolism 
and phenol excretion in infants. D. A. Cor- 
NELY, L. A. BARNESS, AND P. GydrGy, Pennsyl- 
vania Gen. Hosp., Philadelphia. J. Pediat., 51, 
1:40. 1957. 


Infant-feeding formulas prepared from 
eow’s milk may contain any one of a number 
of added earbohydrates. Certain advantages 
have been claimed for lactose, the natural 
sugar of milk, over other sugars. The purpose 
of the present study was to compare lactose 
as the added carbohydrate with Dextri-Mal- 
tose (a mixture of maltose and dextrins), with 
respect to (a) nitrogen retention, and (b) ex- 
eretion of phenols in the urine, which may be 
eaused partly by bacterial putrefaction in the 
intestine. 

Five male infants were used in the study. 
S.M.A. was fed as the all-lactose formula. The 
composition of this formula is protein, 1.5%, 
lactose, 7%, and a blend of vegetable and 
animal fats, 3.5%. For comparison, cow’s 
milk was adjusted, with the addition of Dex- 
tri-Maltose, to contain 1.5% protein, 3.6% 
milk fat, 4.8% Dextri-Maltose, and about 2% 
lactose (from the milk in the formula). All 
babies were placed on the lactose formula for 
from 12 to 20 days (Period I), then on the 
Dextri-Maltose formula for a similar length 
of time (Period II), and finally back on the 
lactose formula (Period III). Nitrogen re- 
tentions were observed as follows: (I1)—38%, 
(II)—31%, and (III)—28%. Average total 
phenolie excretion in mg. per day was: (I1)— 
16.5, (IL) —24.4, and (IIT)—22.5. 


A one-month-old baby fed human milk ex- 
ereted 18.8 mg. total phenolic compounds 
per day, and when placed on a cow’s-milk 
formula of similar protein and lactose content, 
13.8 mg. was excreted. Nitrogen retention was 
5 to 10% greater in all babies fed the lactose 
formula. Differences in exeretion of total 
phenolic compounds were not great on the 
different formulas. However, excretion of the 
phenolic acids was much greater when the 
babies were fed the Dextri-Maltose formula. 
The nature and significance of these phenolie 
acids are unknown. In general, the lower the 
stool pH, the lower the phenol exeretion in the 
urine. F. EK. Rice 
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466. Observations on full-term newborn in- 
fants receiving an acidified milk formula. H. 
M. Jaeobs and J. R. Christian, Stritch Seh. 
of Med., Chicago. Lancet, 77, 5:157. 1957. 
Observations were made for four weeks on 
120 infants fed either an evaporated milk 
formula with maltose-dextrin as the carbohy- 
drate, or a commercial acidified milk product 
(Pelargon). There were no differences in 
weight gains in the first two weeks. There- 
after, the acidified milk group gained some- 
what faster. There was no significant differ- 
ence in the number of stools per day. The 
acidified milk group had a greater number of 
formed stools. Also, the pH of the stools of 
the latter group was consistently lower than 
in the evaporated milk group. However, the 
pH of the stools in both groups inereased with 
age. F. E. Rice 


467. Infant feeding. F. H. Wricut, Chicago 
Seh. of Med. Laneet, 77, 2:65. 1957. 

The author discusses the problems in breast 
feeding, in the use of cow’s-milk formulas, and 
the introduction of solid foods into infants’ 
diets. F. E. Rice 
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468. Efficient C.I.P. cleaning — cold-milk 
equipment. G. A. Smiru, Tech. Serv. Dept., 
Wyandotte Chemicals Corp., Wyandotte, Mich. 
Ice Cream Rev., 40, 11:34. 1957. 

In contemplating the use of C.I.P methods 
of cleaning, there are several points which 
must be carefully considered, if the full bene- 
fits of this system of cleaning are to be real- 
ized by the plant. Some of the important sug- 
gestions pertaining to the planning and use 
of C.I.P. cleaning methods are offered by the 
author. W. J. Caulfield 


469. Washing apparatus for milking instal- 
lations. Q. G. Recchia (assignor to DeLaval 


2,794,420. 7 
S. Pat. 


Patent 
Offie. Gaz. U. 


Separator Co.). U. S. 
claims. June 4, 1957. 
Office, 719, 1:65. 1957. 
A eleaning solution held in a tank is seeded 
through a connecting hose into the teat cups 
of a pipe-line milker, thence through the pipe- 
line, milk-colleeting chamber, and returned to 
the tank for further recireulation. 
R. Whitaker 
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Lab Work Ends 


Only when the scoop of ice cream 
or the glass of chocolate milk 
is consumed, does the work of the 
laboratory end. And that end 
is only a beginning in the constant 





search to improve—not merely 
maintain—the quality of 
Nestlé’s, the best in cocoas, 
granules and liquors. 


Step by step, and batch by 
batch, rigid laboratory controls 
safeguard the Nestlé reputation 
for the finest. 
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Bacto-Dehydrated Media 
for Microbiological Assay of 
VITAMINS and AMINO ACIDS 


These media contain all the necessary nutriments for the 
growth of specified test organisms for the microbiological 
assay of vitamins and amino acids except for the component 
under assay. These basal media require only the addition of 
specified increasing amounts of the vitamin or amino acid 
being assayed to obtain a growth response which may be 
measured by acidimetric or turbidimetric methods for the con- 
struction of standard curves. The vitamin or amino acid con- 
tent of the material under assay is determined by adding 
appropriate concentrations of the test substance to the basal 
medium and comparing the growth response obtained with 
that of the standard. 


BACTO-RIBOFLAVIN ASSAY MEDIUM BACTO-CHOLINE ASSAY MEDIUM 
BACTO-NIACIN ASSAY MEDIUM BACTO-CF ASSAY MEDIUM 
BACTO-THIAMIN ASSAY MEDIUM BACTO-TRYPTOPHANE ASSAY MEDIUM 
BACTO-PANTOTHENATE ASSAY MEDIUM BACTO-LEUCINE ASSAY MEDIUM 
BACTO-B;2 ASSAY MEDIUM USP BACTO-METHIONINE ASSAY MEDIUM 
BACTO-CS VITAMIN Bj9 AGAR BACTO-LYSINE ASSAY MEDIUM 
BACTO-FOLIC ACID ASSAY MEDIUM BACTO-ISOLEUCINE ASSAY MEDIUM 
BACTO-PYRIDOXINE ASSAY MEDIUM BACTO-ARGININE ASSAY MEDIUM 


BACTO-BIOTIN ASSAY MEDIUM BACTO-TYROSINE ASSAY MEDIUM 
BACTO-CYSTINE ASSAY MEDIUM 


The method employed in carrying stock cultures of the test 
organisms and preparing the inoculum for microbiological 
assay is important. The following media have been developed 
especially for carrying stock cultures and for preparation of 
the inoculum: 
BACTO-MICRO ASSAY CULTURE AGAR BACTO-B)» CULTURE AGAR USP 
BACTO-MICRO INOCULUM BROTH BACTO-B,2 INOCULUM BROTH USP 
BACTO-NEUROSPORA CULTURE AGAR 


BACTO-VITAMIN FREE CASAMINO aciDs, dehydrated, is an acid 
hydrolysate of vitamin free casein prepared especially for 
laboratories investigating microbiological assay of vitamins. 


Descriptive literature available upon request 
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